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The Gold Medal of the Society being the Premium 

offered for planting Oaks, ivas this Session acU 

judged to the Right Hon. theE aki. of Mansfield-, 

Jrom whom the following Communications ivere re- 

ceived. 

SIR, 

vJn behalf of Lord Mansfield, as a candidate for a premium 
for raising oaks, since the year 1803, I beg leave through 
you to submit the following statement to the Society of 
Arts, &c, viz. 

That since .the year 1803, I have raised and lanted for 
the Earl of Mansfield at Scone, near Perth, Perthshire, 
96,000 oaks, part of them raised from acorns in his lord- 
ship's nursery, and part from young plants; the whole of 
themare properly fenced with hedge and ditch, and where that 
was impracticable, with strong paling. Part of the ground 
planted consists of steep banks on the side of a brook, 
and the river Tay, the remaining part common moor — the 

C banks 
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banks were made and planted iii the common way— the 
moor |Was planted after a diffeFent manner : the whins, or 
furze, with which it was partly covered, were burnt, and 
the land ploughed as well as the nature of it would admit, 
(being very rough and stony,) in the autumn 1804, and 
summer 1805, and before planting laid up in ridges of four 
feet breadth, which, with some open drains cut through 
them, laid the whole completely dry, and the oaks were 
put in on the top of the ridges. 

The above treatment was suggested to me by Lord Mans- 
fieldj and is, I believe, a new mode, which has met with the 
approbation of every one Iwho has seen it, as it lays the 
land dry, and prevents \hefyoung. plants being thrown out 
by the frost inv winter, to which, by the nature of the soil 
and climate here, they are very liable to. It lays a greater 
quantity of surface mould round them, in which they grow 
freely while yoimg, and although a bad soil, the whole 
are in a more healthy and thriving state than other plan- 
tations near them ; as the following certificate from expe- 
rienced and respectable nurserymen and gardeners will show, 
who have viewed the whole, in order to certify the stat« 
they are in, agreeable to the Rules of the Society, 

Any further statement or explanation deemed necessary 
will be readily furnished by addressing a line to me, gar- 
dener to the Earl of Mansfield at Scone near Perth. 

il am. Sir, 
Your most obedient servant, 

WILLIAM BEATTIE. 



Scojie Garde77S, lUth Dec. 1807. 

ToC. Taylor, M.D. 

Secretary to the Society of Arts, &c. 



Certificate. 
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Certificate of the Truth of the foregoing Statement. 

We the undersigned having viewed the plantations 
referred to in the foregoing t*eport, do hereby certify that 
they are in a heaUhy and thriving state, (in particular 
those on the common moor,) that there is at least 500 
plants per acre in that state, and the whole are fenced as 
represented. 

John Burton, late Gardener to Earl Ferrers. 
EoBERT Brown, Nurseryman, Perth. 
James Brown, ditto. 

A Certificate to the same effect, was likewise received 
by the Society, signed by the Rev. William Aitkin, 
Minister pi the Parish of Scone. 



The Gold Medal of the Society being the Premium 
offered for planting Larches, was this Session 
adjudged to the Right Rev. the Lord Bishop of 
IjATifDAFF^ for planting 322,500 Larch Trees, 
near Newby Bridge, Lancashire^ from whom the 
folloiving Accounts and Certificates were received. 

SIR, 

In 1789, I was honoured by the Society with a Gold 
Medal, for having planted forty-eight thousand larches on 
a high barren mountain, called Wansfel, near Ambleside. 
This was the first plantation which had been made in this 

C % country 
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country on such an exposed situation, and I was told by 
every body that it would never thrive. I have great pleasure, 
therefore in assuring the Society that it flourishes beyond 
my expectation. The trees on an average now measuring 
above eleven inches in circumference, at six feet from the 
ground. 

I herewith transmit to you a certificate of my having 
planted on two contiguous mountains, called Birkfell and 
Gomershow, situated near the foot of Winandermere, 
three hundred and twenty-two thousand five hundred 
larches; and'a certificate also signed by two most respect- 
able gentlemen of the present state of the two plantations. 
I do not know the exact height of either of these mountains, 
but Gomershow is seen at a great distance in every direc- 
tion, above the rest of the mountains on the borders of the 
lake, and the surface of the lake is more than one hun- 
dred feet above the level of the tide at high water. 

I have some expectation of coming into possession of a 
large portion of land on the top of Skiddaw, a mountain 
near Keswick, one thousand and ninety yards in height; 
and if I should succeed in this expectation, it is my intention 
to plant it with larches, that I may leave to posterity either 
a convincing proof that in this climate the larch tree will 
flourish on the highest mountains in Great Britain, or a 
mark of my folly, to warn others from attempting to render 
land so situated beneficial to the statt, and to themselves^ 
by planting it. 

Many men are deterred from planting by an apprehension 
of the expense attending the requisite fencing, but this 
expense is not great when a plantation is large, and the 
fence is situated on the acclivity of a hill, for the rise of 
the hill will very much reduce the height of the wall, espe- 
cially 
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cially if the earth ht hollowed out three feet hi breadth, a 
foot in depth, and at a foot and one-half distance from the 
wall. 

A square mile of fence incloses six hundred and forty 
statute acres, and the same extent of fence (7040 yards^ 
will inclose a circle containing eight hundred and fourteen 
acres, and may in most countries be made at less than 
sixpence a yard, lineal measure, or little more than four 
shillings an acre for 814 acres-, and the areas of similar 
figures being as the squares of their homologous sides, a 
circular fence of double the extent here mentioned would 
inclose four times 814 acres. 

With my best wishes for the prosperity of a Society 
which has in various ways rendered great service to the 
community, 

I am, Sir, 

Your faithful Servant, 

R. LANDAFF. 

Calgurth Park, Kendall, 
October 1^, I8O7. 

To C. Taylor, M. D. Sec. 



I, Robert Atkinson, do hereby certify, that between 
the 27th day of Nov, 1804, and 6th day of April 1 805, I 
planted with proper assistance for the Bishop of Landaff, one 
hundred and twenty-two thousand five hundred larches, on a 
mountain called Birkfell, situated near New by-bridge, in 
the parish of Cartmel, and county of Lancaster. And I do 
hereby further certify, that between November 1805 and 
the 25th of March 1806, I planted for the said Bishop on 

C 3 SI moun- 
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a mountain called Gomershow, adjoining to Birkfell, tw« 
htindred thousand larches. The larches of both plantations 
had been transplanted one or two years, and were from 12 
to 24 inches in length ; the trees were planted in rows at the 
distance of six feet from each other, and the plants in each 
row were at the same distance, where rocks would permit. 
Holes in the ground were made with a hack, and the plants 
were well trodden down. The plantations are well tfenced 
with stone walls, and the trees are now jn a flourishing 
condition. 

Robert Atkinson, 

Oct, IQth, 1806. 



Certificates were received from Jeremiah Dixon, Esq. 
of Fellfoot, and William Town ley, Esq. of Town- 
head, dated Oct. 12th 1807, declaring the above accounts 
to be true and correctly stated ; that they had lately viewed 
the ground, and found the plants in a very thriving con-* 
dition. 



The Gold Medal of the Society^ being the Premium 
offered for gaining the greatest Quantity o/'Land 
from the Sea, tvas this Session adjudged to the Right 
Hon. Lord BoRiNGDON,yrow whom the foUoiving 
Accounts were received^ 

SIR, 

vJbserving in the last Volume of the Transactions for 
tb^ Encouragement of Arts, Manufactures, and Commerce, 

that 
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^hat amongst the various Premiums offered by the Society, 
a Premium is proposed to ^^ the person who shall produce 
to the Society an account, verified by actual experiment, of 
his having gained the greatest quantity of land from the 
sea, not less than 50 acres, on the coast of Great Britain 
and Ireland, and that the work was commenced subse- 
tjuently to the jst of January 1800."* I have the honour 
to acquaint you, that by means of an embankment, which 
was begun in the spring 1806, I have obtained from the 
sea 175 acres. 

The land which has been gained was formerly called 
Chclson'Bay, and was overflowed twice every 24 hours by 
the tide of the sea. For the construction of the embank- 
ment I contracted with Mr. James Green, Engineer, of 
Birmingham, a gentleman of very distinguished science in 
the profession to which he belongs, and to whose unceasing 
zeal and attention I attribute the success of the work* The 
-embankment is about -970 yards, or 291O feet in length, the 
average height above thesurface of the mud is about 16 feet 
perpendicular, at which height it is considered to be two 
feet above the highest tide ever known ; the average width 
of the base is about 9I feet, the width at top three feet, the 
slope on the outside (next to the sea) is covered with lime- 
stone paving, underneath which is a water-tight puddle oi 
about three feet thick, which prevents the water penetrating 
in any part ; the inside slope is soiled and sown with grass 
seeds. It was originally intended to give the surface of the 
embankment (next to the sea) a regular slope throughout, of 
four feet horizontal to one foot perpendicu1ar_, and to make 
the inside slope as one foot six inches horizontal to one 
foot perpendicular; but, in the progress of the work, it 
was jtscertained that the embankment would require to -be 

C 4 raised 
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raised two feet higher than had been at first apprehended, 
and it became necessary to widen the base in order to in- 
crease the height ; and as the front slope was then in great 
part paved, this could best be done on the inside. 

On adding this additional weight of earth to the embank- 
ment, the mud on which it was founded gave way, in such 
a manner as to render it next to impossible to continue the 
slopes in the form first intended ; in order therefore to rest, 
as much as possible, the additional weight on the great body 
of materials, it was determined to give the last three feet in 
height a slope of two feet horizontal to onefoot perpendicular, 
(in front,) joining it to the flatter part of the slope to avoid a 
direct angle by giving it a concave appearance ; the width of 
the top of the embankment is continued three feet, and the 
inside slope is increased to five feet horizontal to three feet per- 
pendicular. Thisalteration appears to have had thedesired effect. 

The water coming from the high lands on each side 
of the land embanked, is collected in a drain cut for that 
purpose, and carried over the embankment. The rain 
which may fall on the surface of the mud land, as well as 
the spring-water rising therein, is carried off by means of a 
sluice of three feet by two feet area, composed of the best 
three-inch oak plank, framed together and supported by 
piles and cross beams j the bottom of this sluice is on a 
level with the low-water mark of the highest spring tides. 

The land gained is, for the most part, rich argillaceous 
loam, in many places 20 feet deep, and at present greatly 
impregnated with marine salt. Nearly one-third of the 
land has already been ploughed. The abundant rains 
which in the winter season usually fall in this part of 
England, and the being enabled to float with fresh water 
a considerable portion of the new l^nd^ lead me to think 

that 
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that by next spring the marine salt will^ in a great degree, 
be extracted, and that in June the land, will be fit for sow- 
ing. The Secretary of the Board of Agriculture has, upoa 
my application to him, been so obliging as to point out to 
me the only written detailed accounts of similar experi- 
ments, and of the subsequent treatment of the lands ac- 
quired. Those details to which he referred me are to be 
found in Vol, IV. p* 49, of the Transactions of the Society 
of Arts ; in his own Annals of Agriculture, Vol. II, p. 82 ; 
and his Norfolk Report, p. 438. As all these accounts 
concur in stating that the respective new lands have been 
sown with rape, and also that abundant crops had ensued, 
it is my intention to sow in June next the greatest part 
(though probably not the whole) of the land in questioa 
with that seed, and I entertain but little doubt of having 
as favourable crops as those which are mentioned in the 
papers to which I referred. The Plymouth Road Company 
having recently, by public auction at Plymouth, sold at the 
rate of 130/. per acre 30 other acres of newly-gained land 
(called Tolhill Bay), which (with exception that no part of 
them is yet ploughed, and that the soil itself is considered 
as inferior to mine) is precisely in the same condition as 
mine, and nearly about the same distance from Plymouth, 
I consider that the land which I have gained would, if now 
offered for sale, produce about Q5,0Q0L The expenses of 
the work have ai^iounted to about goooZ. I have also within 
two years gained, by an embankment from the sea, 40 acrea 
of land at Charlton, near Kingsbridge, in this county, mak- 
ing in the whole 2l5 acres. 

I have the honour to be. Sir, 

Your obedient humble Servant, 

BORINGDON, 

Saltramj Nov. 19, I8O7. 

Tq C. Taylor, M. D. Sec. 
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The following Certificates of the truth of the foregoing 
tstatement, have been received by the Society, with the re- 
«pective signatures, as annexed. 

Nov. 19, I8O7. 

We hereby certify, that by a map, which w^e have every 
reason to think accurate, Chelson Bay contains about 173 
acres ; that the said bay was, previous to the new embank- 
ment, regularly overflowed by the tide of the sea; that the 
^embankment now exchides it from such overflow; that a 
considerable part of the new land is already ploughed, and 
that the embankment was begun subsequently to the 1st of 
January, 1800, 

John Harris, Radford. 

JoHi^ AuscoTT, Cierk, Plympton. 

Rev. William Hayne, Minister of Plymptou Sl^ 

Mary's. 
E. Williams, Surgeon, Plyrapton. 
E. Start, Pomplett. 
T.NoRRis, Tozer Wixenford. 
Isaac Blackburn, Turnchapel, 
Richard Worth, Hcrdwick. 



A Certificate, testifying that the tide of the sea overflowed 
about forty acres of mud land at Charlton, near Kingsbridge, 
previous to Lord Boringdon's making the new embankment 
there, and that such embankment now excludes it from 
■such overflow, and that it was begun subsequently to tbc 
1st of January, 1800. 

RlCHAKD ChAFFON. 

John Yolland, Merrifield. 
William Peabce^ Charlton. 

The 
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The Silver Medal of the Society was this Sessioji 
adjudged to William Lawrence^ Esg, of MaU 
don inEsseXyfor gaining hATUD from the Sea. 
The following Communications ivere received from 
him, and a Map of the Land is preserved for In^ 
spection in the Societi/s House, 

SIR, 

X HE Certificate which accompanies this letter will I believe 
give you all the particulars necessary for a claim I now 
presume to make, for gaining land from the sea. 

In the summer of 1806, I applied to the Dean and 
Chapter of St. Paul's, for a lease of the saltings now in- 
closed, which were part of the demesne lands of their 
manor of Heybridge Hall, near this town, and which (after 
they had given their tenant the offer, and he had refused to 
have them, alledging they were not worth the expense of 
inclosing) they consented to grant, and have now demised 
to me, for twenty- one years from Michaelmas last, at the 
rent of five pounds, renewable every seven years, on pay- 
ment of a fine, and in the usual form of church leases ; and 
notwithstanding the land is only leasehold, I trust the 
inclosure will well answer my expectation, ail though the 
greatest advantage will be derived by the Dean and Chapter 
of St. Paul's, for I have not only added near one hundred 
acres of land to their estate, but by the erection of a new 
bank or sea wall^ they get a foreland to their former estate 
secured by it, instead of an old rotten bank, which in my 
opinion w^s insecure 5 and the land now leased to me was 
<^f Uttle or no value to their tenant. 

My 
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' My first application to them was not for the land now 
inclosed, but for other saltings very near the town of Maldon, 
but as they were already promised to another person, with 
other lands to which they had always been annexed, my 
wish could not be complied with. It is the prevailing 
opinion of this neighbourhood, and generally supposed 
correct, that the stagnated water in the pans, as they are 
called, or holes in the saltings, along with the exhalations 
from the uninclosed lands, and oose or mud near the river, 
occasion the agues to which this neighbourhood is Subject, 
and my motive for applying for the saltings near the town, 
was as much for the benefit of the health of my neighbours 
as for my own emolument. 

It really w^ould be very beneficial if the Dean and Chapter 
would make some allorwance to their tenant, to enable him 
to embank this piece, for it would greatly improve their 
property, and benefit the town, to which at present it is a 
great nuisance ; and as the work would be expensive, the 
tenant cannot be expected to do it without some compen- 
sation; I shall in some degree contribute to the health of 
the neighbourhood by my embankment; but not (to the 
extent I should have done, had a lease of the other part 
been granted to me. 

A plan of the new wall and a map of the land accompany 
the certificate: you will observe by the latter, that if I could 
have nm the wall across the creek, or the north-east of (he 
land, near Burrow Hills Mill, it would have saved forty 
rods of walling; but that was not practicable oit account 
of the water which supplies the mill, ebbing and flowing 
through this creek or channel, at the end of which is a salt 
office, to which barges laden with rock salt pass and repass, 
and therefore the navigation could not be stopped. 

On 
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On the land inclosed are several hills, which arc supposed 
to be Tumuli, thrown up by the Danes after the desperate 
battle fought here when they invaded this kingdom. These 
are^now intended to be mixed with chalk, and spread on 
the land as manure. 

This land will have atl advantage which very few salt 
marshes possess, as I have now the liberty of diverting a 
water-course, which will not only supply every part of it, at 
all times, with good spring-water from Tiptree Heath, but 
will also fill the ditches of the adjoining lands, which were 
generally dry in summer. 

The whole wall and sluices were completed in ten 
weeks, although the work was delayed by a very high tide 
on Christmas-day last, which run over a part of the wall 
before it was completed, and gullied it in several places ; 
but no material damage was done, although the wall was 
not so high as at present, by nearly two feet. 

The late high tide, on the 30th September last, did not 
rise to the height of the wall in any part, not even where 
the rills had been stopped, and where it had sunk consi- 
derably, but since raised, although it run over several old 
embankments in the neighbourhood, inundated the lands, 
and did much damage in Essex, 

I am, Sir, with great respect. 
Your obedient Servant, 

WILLIAM LAWRENCE. 

jf^aldon, I^ov, 2, 1807. 

To C. Taylor, M.D. Sec. 
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CERTIFICATES. 

We, whose names are hereunder written, the Vicar^ 
Churchwarden, and Overseer of the parish of Heybridge, 
in the county of Essex, hereby certify, that a piece of land, 
in the parish aforesaid, called the Saltings, containing 
ninety-nine acres, two roods^ and twenty-three poles, has, 
within the last twelve months, been inclosed by Mr. Wm. 
Lawrence, of Maldon, from the Black Water river or bay, 
which is an arm of the sea 5 and that the land so inclosed is 
greatly .improved thereby, and will shortly becpme valuable, 
being well secured from inundation of the sea, by which it 
has heretofore been overflowed at spring tides. 

We further certify, that the embankment is in length two 
hundred and ninety rods, the base whereof is twenty feet; 
its height five feet; and the width at the top four feet ; 
the slope on the side next the sea is ten feet, and on the 
land side six feet ; and there is also a good foreland towards 
the sea. The said embankment is made of soil only, and 
there are two sluices or gutters under it^, which drain the 
land inclosed. We believe the whole expense of inclosing 
the said saltings (exclusive of marsh ditches, gates, &c.) 
to be as follows, viz. 

£. s, d. 
To 290 rods of walling or embanking, at 

1/. 6^. per rod . . . 370 

To planks, barrows, and tools . 50 
To a sluice or gutter, 4Gfeet long, and 2 feet 

clear run . . . 51 3 7j 
To one do. repaired, 46 feet long^ and 18 

inches run • . . 28 8 6 

To cartage and extra charges . . 7 18 10 

^.507 10 \\\ 
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In addition to the above expenses, a considerable sum 
has been paid for levelling the rills and holes, and in mak- 
ing marsh ditches, gates, &c. 
Signed by 

Fr. J. Waring, A. M. Vicar. 
R. Francis, Churchwardeo* 
Rt. Clark, Overseer. 
James Shynm. 
D. P. Francis. 

Maldon, Oct, 28, l807. 



SIR, 

Jn answer to your letter of the ist instant, I have to iri- 
form you, that the embankment is made of soil only, but 
it is not thrown loosely together, it is composed of the 
earth which was taken and produced by making a ditch on 
the land side of the embankment, and from the green sward 
and soil taken from off the foreland on the sea-side^ This 
earth was thrown together to form the wall or embankmer^t, 
and after every layer, well rammed or pounded together by 
the workmen. It was made so firm and consistent as not 
to have sunk perceptibly, except where some deep creekr 
and rills were filled up, which are now made good. Since 
finished, there have been some very high tides, and some- 
times a strong surge beating against the embankment, but 
without doing it the least injury. 

I did not sow any grass seeds on the bank when it was 
finished, because, as it was much impregnated with salt, I 
considered that it would be scorched up by the summer 
heat, even if it should begin to vegetate, but as it has now 
been exposed to the sun and air for a whole summer and 
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winter, I intend sowing grass seeds thereon, where there i^ 
no herbage alreadyi This is not customary here, for the 
land is generally left to nature, and frequently many years 
elapse before a natural green sod is formed, and that is 
commonly a species of twitch grass. By sowing it With 
grass seeds, I expect in a year or two to have some good 
sheep-food upon it. Mr. Waltham, and several gentlemen 
experienced in works of this kind, have inspected this em- 
bankment, and think it exceedingly well done. Six or 
seven acres of the land thus inclosed were ploughed up early 
in the la^t winter, and the quality of the soil appears to be 
excellent ; this part is now sown with black oats, and if 
the experiment answers, more of the land will be broken 
up next winter. 

I remain, Sir, 

Your obedient Servant, 

WM. LAWRENCE, 

Maldon, April 4th, 1809. 

To Charles Taylor, M. D. Sec. 



Embankmen' 
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TAe Gold Medal of the Society was tlfits Session 
adjudged to A. Baii^, M. D. of Curzon Street^ 
for planting 338^199 Forest Trees^ at Heffleton, 
in Dorsetshire. The following Conimunications 
were received from him. 

SIR, 

X BEG leave to inforoi you, that in the year 1798, I began 
to make plantations of forest trees on a small scale at Hef- 
^fleton, in the county of Dorset, on ground which was, in 
general, valued at 5s. an acre; and previously to the year 
1804, I had covered about 50 acres of such land with trees 
which are considered to thrive a3 well as any in that neigh- 
bourhood. No accurate account has been kept of the 
number and sorts, but making allowance for the difference 
pf ground, they were planted much upon the same plan as 
those which I shall proceed to detail, except that they were 
thicker together, and were probably 30Q0 to an acre, making 
in the whole 150,000 trees* 

Encouraged by my success, I inclosed 250 acres of heath 
ground, with a bank and ditch, for the purpose of planting 
it chiefly with firs. The soil js very thin, for the most 
part not more than two inches, though in some places 
deeper, but of a poor hungry nature, producing only stunted 
Jieath, or white grass of a bad quality ; the subsoil is gravel 
or sand. The land had n^ver been valued to the tenant at 
inore than a shilling an acr^, and was certainly not worth 
^ore. The bank and ditch were made by the perch, at the 
expense of Jis. 6d. ; small furze plants were put in the face 
of the b^k at Isi. 8d. per thousand] and furze seed after- 

D wards 



4» AGRICULTURE, 

wards sown to fill up the drills where the plants had faile4> 
or in some places to form a future fence. When the plant- 
ing was begvm, a dead hedge was made on the top of the 
bank; or fence hurdles, six feet long, and two feet high, 
were placed on its suipmit, to prevent the heath sheep, 
which are active and enterprising, from getting intq the 
plantations before the furze, by its growth, should have 
completed the security of the fence. Two thousand trees 
and upwards were allotted to each acre, and the ground was 
prepared for receiving them in the following manner : A 
round thin piece of turf, from one and a half to two feet in 
diameter, was pared off with a sharp spade or an axe-hoe, 
and thrown away. This small spot of ground, divested of 
its heath, was then dug and chopped one foot deep with a 
spade, or if hard and stony, with an axe-hoe, by which 
the roots of the heath were completely divided ; and these 
little spaces of ground, without taking out any of the earth, 
were allowed to rot and mellow one or two years before 
they were filled with plants. This preparation cost little 
more than a guinea an acre ; and, in similar soils, I can 
recommend it with rnuch confidence. As most of the 
ground was elevated, and exposed to the strong sea winds^ 
of the south coast, which is only four or five miles distant, 
the planting was begun to the south-west of the whole with 
Scotch firs, intermixed with some spruce and pinaster, 
having convinced myself, by repeated trials, that no other 
trees would succeed so well in that soil and exposure. The 
firs were raised in my own nursery, or in the immediate 
neighbourhood, or were procured from Mr. Whitley of 
3rompton ; and in either case, having been transplanted,, 
and allowed to remain at least one season in my own nur- 
ijery. tbey -'•^^d tba. others were planted out in general at 

thr«« 
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tlirec years old. The deciduous trees were mostly raised 
by my gardener, and were excellent of their kinds. About 
180 acres were planted between the first of October 1804, 
and the first week in December 1 80,5 ; and the number of 
trees planted in that time was 338,199, as the annexed list 
will show: 

Scotch fir, 289,555; oak, 4,362; larch, 1^,890; Sp,. 
cbesnut, y,647; spruce, 3,450; ash, 11,050; pinaster, 
1,900; sycamore, 4,050 ; birch, 1,700; hazel, 4,195. 

It should be observed that the roads, some of which are 
thirteen yards wide, are included in the portion of heath 
above stated. The plantation, for so poor a soil, has suc- 
ceeded remarkably well. The firs, except the larch, are in 
a healthy thriving state, and the pinasters grow nearly as 
fast again as the others. It will be seen by the above ac- 
count, that the oak, chesnut, and larch bear a small prOf 
portion to the Scotch firs, and I have only reason to regret 
that their proportion was not still smaller; for although 
they were planted in the best soil and most sheltered places, 
they have a very unpromising appearance. The larch, with 
some exceptions, were planted in declivities and gravelly 
vallies, screened by hills to the south-west from the in-» 
fluence of sea air and blowing winds. They seemed to 
thrive the first season after planting, yet most of them 
sickened the second, and died the third ; but in lands of a 
better quality than the inclosure I have described, no tree 
succeeds with me better than the larch, whatever the e:;- 
posure may be. The ash and sycamore grow slowly, but I 
flatter myself that when the firs are sufficiently advanced to 
shelter them, I shall not have planted them in vain. Next 
\2 the Scotch firs and pinasters, the birch thrives best in 

P 2 erqry 
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every part of my heath, and seems equally regardless of the 
poverty of the soil, and of the influence of sea winds. 

Should the efforts I have made to cover a barren part of 
the couiftry with trees, entitle me to the honorary premium 
of the Society, or be deemed worthy of notice in their 
Transactions, I would take the liberty, through so excellent 
a medium, to advise the inexperienced planter to receive 
with' caution any recommendation to form plantations of 
larch on the barren heathy surfaces in the southern counties 
of England. 

I have ihe honor to be, Sir, 

Your obedient humble servant, 

A- BAIN. 

(jurxon Street, Nov, 27, I807. 

P. S, The certificates I have obtained of the present state 
icf the plantation3 refer solely to those trees which were 
planted between the first of October 1804, and the first of 
April 1805, agreeably to the rules of the Society. But, 
had it been permitted, I could have brought similar testi- 
mony to the state of the trees which were planted later in 
the year 1805, since which period I have been engaged in 
planting land of the same description ; so that from the 
year 1798 to the present time, I have planted upwards of 
800,000 trees in 400 acres of ground. 



Certificates of the truth of the foregoing statement have 
been received by the Society, signed by 

Nathaniel W. Peach, Esq. of Dudbridge. 

Thomas Bartlett, Esq. of Wareham. 

Richard Vincent, Gardener to Dr. Bain, at Heffleton. 

The 
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^he Gold Medal of the Society was this Session 
voted to Mr. Charles Waistell, of High Hol^ 
lorn^ for his Method of ascertaining the Value of 
growing Timber TreeSy at different and distant 
Periods of Time, The foUoiving Communications 
IV ere received from him^ 

SIR, 

V-/ONCE1VING that the Tables contained in the annexed 
papers will afford useful information to growers of timber, 
and tend to encourage the growth of it in these kingdoms, 
and thereby promote the views of the Society of Arts, &c, 
I trust you will have the goodness to lay them before the 
Society, as I have formed them with great attention. 

Having last autumn viewed some plantations made under 
hiy direction about thirty years ago, I found the value of ou6 
of them much to exceed my expectation. I became there- 
fore desirous to devise some means of estimating what its 
value might probably be at different future periods. I was 
thus led to construct the first of these tables, and on the com- 
pletion of this, other tables seemed necessary, and I was 
thus progressively led on to the construction of the whole. 
For this purpose I searched in various authors for the mea- 
sure of trees, in girt and height, at different ages, and ob- 
tained similar information among my acquaintance. Hence 
I coHected, that the increase in the circumference of trees 
is generally from :^bout one to two inches annually, and 
from twelve to eighteen int^hes the annual increase in 
height. Some fall a little short, and some exceed those 

measures* 

DS I shall 
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I shall now briefly notice a few of the advantages to be 
derived from the first Table. 

1st, The first Table shows every fourth year, from twelve 
years old to an hundred, the rates per cent, per annum at 
which all trees increase, whether they grow fast or slow, 
provided their rate of* growth does not vary. This table 
may be the means of saving young thriving woods from be- 
ing cut down, by showing how great a loss is sustained by 
felling timber prematurely *. 

2d. And it may be the means of bringing old trees to 
ttiarket, by showing the smallness of the interest they pay 
for the money they are worth, after they are 80 or 100^ 
years old. 

But this table shows the interest which they pay, only, 
whilst the trees continue growing at their usual rate. In 
case they fall short only a little of their usual increase in 
girt, this considerably diminishes the rate per cent, per an- 
num of their increase. And trees do decrease in their rate 
ef growth before they appear to do sof. A pale and mossy 
bark are certain indications of it. 

3d, 

• «' A wood, near West Ward, in Camberlan^, of mort than 200 
acres, was felling in 1794, it was little more than 30 years old. The 
whole was cut away without learing any to stand/* See Miller $ 
Gardeyiers Dtcthnari/, last edition, under the Head of Woods. 

At SO years old timber pays 10 per cent, for standing, and probably 
this wood might have paid 7 per cent. p*r annum on an average for 
the next SO years. 

t In Mr. Pringle's Agricultural Report for Westmoreland is t 
paper of the Bishop of Llandaff 's, stating, «*That a very fine oalc, 
of 82 years growth, measured in circumference at 6 feet irom the 
ground, on the 27th of October 179«, 107 inches, and on the same 
day of the same month in 179S it measured 108 inches.'* He then 
states the interest it paid to be ojxiy *bout 2 per cent, and sa^s this 

tree 
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5d. The 1st Table may also assist the valuer of such 
limber as is not to be cut down, but to continue growing, 
by enabling him to estimate its present value more accu- 
rately than is usually done, especially when it is increasing 
after a high rate per cent, per annum*. 

The 2d Table shows the rate per cent, to be the same aa 
in the first Table, though the annual mcrease is more both 
in height and circumference. 

The 3d Table is calculated to show the number of trees 
that will stand on an acre of ground, at the distance of 
one fifth of their height, (which distance is recommended 
by Mr. Salmon, in a jpaper in the Society's 24th volume,) 
and the number of feet the trees will contain, both those to 
be cut out, and those to be left standing, at the end of every 
four years, from 16 to 64 years old, supposing they increase 
12 inches in height and 1 in circumference annually. This 
distance may suit fir trees, but will be too near for oaks. 
^ The 4th and 6th Tables show the same particulars whert 
the trees grow at greater rates* 

The 6th Table is calculated to show the same particulars 
when the trees are constantly thinned out every four years, 
50 a» to leave them at the distance of one-fourth of their 

tree was a singularly thriving one. It is evident that, ^ifh all this 
mppearance of thi-iving, it was on the decline. For if we divide 108» 
its inches in circumference, by SQ, its age, we find its average annual 
increase had been I inch and a third. Its falling off to 1 inch 
jeduceij the rate per cent, of increase one-fourth. 
, ^ A At wbod of morje tl?an60 acres, and about SO years old, was 
lately valued to be sold>wUh^n estate, by several eminent wood va- 
luers, without taking intq consideration its rate of increase. It was 
then increasing after the rate of, 10 per cent, per annum, and pro- 
bably would increaie after the rate of 8 per cent, on an average for 
the nfelt 90 years. 

D4 height, 
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height. Accordiftg to this table there will be 48 trees left 
bn an acre when they are 120 years old) and it seems ge- 
nerally agreed, that from 40 to 50 full grown oak trees, are 
as many as have sufficient room to stand on an acre. 

The 7th Table shows the same particulars respecting treetf 
which increase I5 inches in height and if inch in circum- 
ference annually. 

The Sth Table shows the same particulars respecting 
trees which increase 18 inches in height, and 2 inches in 
circumference annually. 

The 9th Table shows the same particulars as Table 6, 
till the trees are 28 feet high, after which the distance is 
increased from one-fourth to one-third of their height. 

The lOth, nth, and 12th Tables show the annual in- 
crease in boles of 24, 32, and 40 feet long, and the differ- 
ence of their increase at the same ages. 

To these Tables succeed comparative statements, show- 
ing the number of feet contained in boles of different 
lengths, when the trees are 60 years old; by which it ap- 
pears, that, if cut down at that age, the longest boles are 
not the most profitable to the growers of timber. 

And I have added the valuation of the plantations before 
alluded to, with remarks on them. 

Having finished my introductory remarks, I conclude, 
and am. Sir, 

Your very humble Servant, 

CHARLES WA[ST£LL« 



TABLES 
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TABLES RElfPEeTINO the GROWTH Of tiMBER. 

Calculations, showing every fourth year,froni 12 to lOO, 
the progressive annual increase in the growth of treeg, anrf 
gradual decrease in the rate per cent, per annuitt, that the 
annual increase bears to the whole tree. 

The whole height of the trees is taken to the top of the 
leading shoot, and the girt in the middle ; but no accouut 
is taken of the lateral branches. 

If trees increase 12 inches in height and 1 in circumference 
annually, their increase will be as undermentioned, viz* 
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In Table X. of the increase of a bole of 24 feet in height, 
cf a tree growing at the above-mentioned rate, it will be 
observed, that the contents at 24 years of age are the ^me,' 
and at 64 years nearly the same as in the above Table, but 
the contents of the bole at all the intermediate periods ex- 
feed the above. And a 40 feet bole exceeds th« above con- 
tents from 44 years to 100, as may be seen in Table l«- 

For 
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For these reasons chiefly I did not think it necessary to lakd 
into consideration the decrease in height that takes place in 
trees at different ages> according to the kind of tree and 
quality of the soil. 

The increase per cent, per annum is the satne as the 
above in all trees at the same age, whether they have grown 
fester dr slovVer, provided their increase in height and thick- 
ness annually has not varied on an average. The progress 
6f trees is sometimes greatly retarded by insects destroying 
their leaves, by unfavourable seasons, and by their roots 
penetrating into noxious strata. But these accidents catoot 
enter into calculations. 



CALCyLATiONS, showing every fourth year ffom 12* to 
64, the progressive annual increase in the growth of trees> 
and the gradual decrease in the rate per cent, per annum 
that the annual increase bears to the whole tree. 

The whole height of the trees is taken to the top^of 
the leading shoot, and the girt in the middle; but no ac-* 
count is taken of the kteral branches. 

If trees increase eighteen inches in height, and two inche* 
in circumference, annually, their increase will be as under- 
mentioned, viz. 

TABLE II. 
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Ejtplanation of the Construction ofTaltes I. and IL 

To render the preceding tables easy to be understood by 
persons not accustomed to calculations, I will state the pro- 
cess of the operations in the first line of Table II. 

The height of the tree at 12 years of age is supposed to 
be 18 feet to the top of its leading shoot, and 24 inches iit 
circumference at the ground, consequently, at half th€ height, 
the circumference is 12 inches, — one-fourth of this, being 
three inches, is called the girt. The girt being squared and 
multiplied into the height, gives one foot one inch and six 
parts for its contents. At 13 years old the tree will be 19i 
feet high, 26 inches in circumference at the ground, and 
1 3 inches at half the height ; one-fourth of 1 3 gives S J inch 
for the girt. This squared and multiplied into the height, 
gives one foot five inches and one part for the contents. 
Deduct from this the contents of the tree at 12 years of age, 
and there remains three inches and seven parts, which is the 
increase in the 13th year. Then reduce the contents of the 
tree when 12 years old, and the increase in the 13th year, 
each into parts, dividing the former by the latter, and the 
quotient will be 3*76; by this number divide 100, and the 
quotient is 26*5, which is the rate per cent, of increase 
made in the thirteenth year ; consequently whatever the tree 
might be worth when 1 2 years old, it will, at the end of 
the 13th year, be improved in value after the rate of 26/. 
105. percent, or in other words, that will be the interest it 
will have paid that year for the money the tree w^s worth 
the preceding year. 

At every succeeding period, both in this Table and 
Table I. the like process is gone through. 

Olservations 
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OLservations on Tables L and It. 

The preceding tables furnish us with the fdllowing 
useful information, viz. 

1st. That all regular growing treesj measured as above, 
^s often as their age is increased one-fourtb, contain very 
nearly double their quantity of timber. 
, 2nd. That when a tree has doubled its age, its contents 
will be eight-fold, 

Sd. That when a tree has doubled its age^ the atmual 
growth will be increased four-fold. 

4th. Consequently that when a tree has doubled its age, 
the proportion that its annual increase bears to the contenl^i 
of the vi^hole tree, is then diminished one-half. 

This last observation explains how it comes to pass that 
a tree, when its age is doubled, the rate per cent, per annum 
that its increase then bears to the content of the whole tree, 
is diminished one-half. 

It may not be unuseful to observe, that the rate peir cent. 
«f increase in the last columns, is the same as the rate per 
cent, that the increase of the tree that year will pay for tht 
money it was worth the preceding year. 

In the two preceding tables, we find that the rate of in- 
crease per cenL per annum is the same in both at the same 
ages, although the quantity of timber in the second table 
is bix times as much as in the first table in trees of all ages ; 
therefore, when the age of a tree is known, the rate per 
tent, per annum of its increase is known on inspecting 
these tables, whether the tree has grown fast or slow; pro* 
vid^d the growth of the tree has been regular, and that if 
has continued its usual growth. 

Arid having the ,age, girt, and height of any tree given, we 
can readily Calculate what quantity of timber it will contain at 
any future period whilst it continues its usual rate of growth. 

A Table 
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A Table showing the Number of Trees to he cut out in 
thinning of IVoods^ and the Numhei' left standing at every 
Period of 4 Years from 20 up to 64? Years. 

In the 24?th Volume of the Transactions of the Society 
of Arts, &c page 75, Mr. Salmon, in a paper on the Ma- 
nagement of Fir Woods, says, " the distance of trees from 
each other should be one-fifth of their height/' At that dis- 
tance, which is probably sufficient for fir trees, the follow- 
ing will be the number on an acre, and the number to be 
cut out at the ages and heights under-mentioned, and tho 
number of feet they will then contain in the bole, when 
measured to the top of the leading shoot. These trees are 
supposed to increase twelve inches in height, and one in 
circumference annually, and to have been at first planted 
four feet apart. 
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,Ancl if trees be periodically thinned out to the distance of 
one-fiFth of their height, and that they increase fifteen 
inches in height, and one inch and a half in circumference 
annually, the number of trees on an acre, and the number 
to be cut out at different periods, and the number of fee): 
they will respectively contain at those periods, will be al 
under, viz. 

TABLE IV. 











t 


Number 
of trees 
on an 


Content* 


Number 




Age. 


Hght. 


Girt. 


Contents. 




of the 


to be 


Contents 










.52 




whole. 


cut out 












Q 


acre. 








years. 


feci. 


inch. 


ft. in. pt§, 


feet. 




feet. 




feet. 


16 


io 


3 


1 3 


4 


2722 


3402 


980 


1225 


2Q 


25 


3| 


2 5 3 


5 


1742 


4246 


532 


1296 


24 


30 


^ 


427 


6 


1210 


5100 


322 


13^7 


28 


35 


H 


6 8 4 


7 


888 


5944 


208 


1392 


32 


40 


6 


10 


8 


680 


6800 


143 


1430 


36 


45 


0} 


14 2 10 


9 


537 


7644 


102 


1452 


40 


50 


1\ 


19 6 4 


10 


435 


8494 


75 


1464 


44 


5S 


Bi 


25 11 10 


11 


360 


9355 


58 


1507 


48 


60 


9 


33 9 


12 


302 


10192 


45 


i#l? 


52 


65 


9i 


42 10 10 


13 


257 


11026 


35 


1501 


56 


70 


lOi 


53 7 


14 


322 


11 895 


29 


1553 


60 


75 


Hi 


^ 10 11 


15 


1Q3 


12720 


23 


1515 


64 


80 


12 


80 


16 


170 


13600 







It will be observed in all these tables, that when trees have 
doubled their age, there are only one-fourth of the number 
remaining on an acre, in consequence of their distance 
Vping do^ibled ^ but as each tree will then have increased its 
contents eight-fold, tllerefore the nun^ber of feet on an 
acre must be tben doubled. Above, at 64 years of age, there 
Is exactly double the number of feet that there is at 32 years 

A^4 
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And if trees be periodically thinned out to the dis- 
J;ancc of one-fifth of their height, and that they increase 
{eighteen inchcii in height, and two inches in circumference, 
annually, the number of trees on an acre, and the number 
to he cut out at different periods, and the number of feet 
they will ^hen respectively contain, ^vill be as urider, viz. 

TABLE V. 
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pt. 




feet. 




feet. 


12 


18 


3 


1 


1 


6 


4' 


2722 


3062 


839 


943 


16 


24 


4 


2 


8 





4'8 


1883 


5021 


673 


1794 


20 


30 


5 


5 


2 


6 


6 


1210 


6302 


370 


1927 


24 


36 


6 


9 








7-2 


840 


7560 


223 


2007 


28 


42 


/ 


14 


5 


6 


8-4 


617 


8817 


145 


2072 


32 


48 


8 


21 


4 





9^ 


472 


10069 


99 


2112 


36 


54 


9 


30 


4 


6 


10-8 


373 


11314 


71 


2153 


40 


60 


10 


41 


8 





12- 


302 


12583 


52 


2166 


44 


66 


u 


55 


5 


6 


132 


250 


13864 


40 


22ltt 


48 


72 


12 


72 








14-4 


210 


15120 


32 


2304 


52 


78 


13 


91 


6 


6 


156 


178 


16294 


24 


2197 


56 


84 


14 


114 


4 





16'8 


154 


1 7607 


20 


2286 


60 


90 


15 


140 


7 


6 


18- 


134 


18843 


16 


2250 


64 


9^ 


16 


170 


8 


p 


19-2 


118 


20138 
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But if the trees be first planted four fept apart, and 
be periodically thinned out to the distance of one-fourth 
qf their height, and that they increase twelve inches in 
height, and one in circumference, annually, the number of 
trees on an acre, and the number to be cut out at the ages 

^n4 
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and heights under-mentioned, and the nunjber of feet they 
•will respectively contain in the bole, when measured to the 
top of the leading shuot, will be as under, vi;. 

Tab;.e VI. 



•« . 
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Number 
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c 




inch. 


ft. 


in. 


"p^ 


feet. 




feet. 




feet. 


16 


2 





5 


4 


4 


2722 


I2O9 


980 


435 


20 


2,^ 





10 


5 


5 


1742 


1512 


532 


461 


2t4 


3 


1 


5 





6 


I'ZIO 


1815 


322 


483 


28 


3i 


2 


4 


7 


7 


888 


2115 


208 


495 


32 


4 


3 


6 


8 


8 


680 


2417 


143 


503 


36 


41 


5 





9 


9 


537 


27I8 


102 


516 


40 


5 


a 


U 


4 


10 


43.5 


3020 


75 


520 


44 


5i 


9 


2 


11 


11 


36o 


3327 


58 


536 


4S 


6 


12 








12 


302 


3624 


45 


54Q 


52 


Qi 


15 


3 





13 


257 


3919 


35 


533 


sa 


7 


rg 





8 


14 


222 


4230 


29 


551 


(60 


7i 


23 


5 


2 


15 


193 


452^ 


23 


538 


64 


a 


28 


5 


4 


16 


170 


4835 


20 


568 


68 


8i 


34 


I 


4 


17 


150 


5116 


16 


545 


72 


9^ 


40 


6 





18 


134 


5427 


14 


567 


70 


9i 


47 


7 


6 


^9 


120 


5715 


J2 


571 


«0 


10 


55 


6 


8 


2d 


108 


6ooq 


10 


555 


84 


lOi 


64 


3 


8 


21 


98 


6301 


•8 


554 


es 


11 


73 


11 


4 


22 


90 


665$ 


8 


591 


92 


m 


84 


5 


XI 


23 


82 


692^ 


7 


591 


66 


12 


9<5 








24 


75 


7200 


6 


576 


100 


I2i 


108 


6 





25 


69 


7486 


5 


542 


104 


13 


122 





8 


26 


6h 


7811 


5 


610 


JOS 


^H 


13(5 


8 


3 


27 


59 


8037 


4 


546 


112 


14 


152 


5 


4 


28 


55 


8384 


4 


609, 


J 16 


I4i 


169 


4 


5 


29 


51 


8659 


3 


508 


120 


15 


187 


6 





30 


48 


9000 


3 


562 


124 


15i 


206 


10 


7 


31 


45 


9309 


3 


«20 


128 j6 

132 1§^ 


227 


6 


8 


32 


42 


9557 


2 


455 


249 


6 


8 


33 


40 


9982 
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And if the trees be periodically thinned out to the dis* 
tance of one-fourth of their height, arid that they iticfcase 
13 inches in height, and one inch and a half' in circhm-' 
ference annually, the number of trees on an acre, and the 
number to he cut out at the different periods under-men- 
tioned, and the number of feet they will respectively contain 
at those periods, will be as under, \iz, 

TABLE VIL 
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12 


15 


H 


6 


3 


4- 


2722 
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15 


20 


3 
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2177 
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20 


25 
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2 5 


3 


6 25 
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24 


30 
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7 


75 
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28 


35 
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4 
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32 


40 


6 


10 
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91 
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36 


45 


6| 


14 2 


10 


ll -25 


344 
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66 


40 


50 


n 


19 6 


4 


12-5 


278 


5428 


48 


935^ 


44 


55 


Si 


35 11 


10 


1375 


230 
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37 


g62 


48 


60 


9 


33 9 





15- 
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6513 


29 


979 


52 


65 


9* 


42 10 


10 


1625 


164 
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22 


943 


56 


70 


lOi 


53 7 





17-5 


142 


7608 


19 


lOlS 


60 


75 


ni 


65 10 


11 
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15 


§88 


64 


80 


12 
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And if the trees be planted at 4j feet apart, and be peri- 
odically thinned out to the distance of one^fourth of 
their height 3 and that they increase 18 inches in height 
and 2 inches in circumference annually, the number of 
trees on an acre, and the number to be cut out at the dif- 
ferent periods under-mentioned, and the number of feet they 
will then respectively contain, will be as under, viz. 

TABLE VIIL 
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4 
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10 
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B2 
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13 


91 


6 


6 
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16 


1464 


56 


84 


14 
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4 
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12 
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60 


90 


15 


140 


7 


6 


22-5 


86 


12093 


11 


1546 


64 


96 


16 


170 


8 





24- 


75 


12800 







It is difficult in thinning plantations to leave the trees at 
nearly equal distances. The distances stated in all these 
tables must be considered the average distances. If, for in- 
stance, there be 302 trees on an acre, their average distance 
will be 12 feet, although few of them may stand at exactly 
that distance. 

If 
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If the trees be first planted 4 feet apart, and be pe- 
riodically thinned out to the distance of one-fourth of 
their height until they are 2S feet high, and to one-third 
of their height afterwards^ and that they increase 12 inches 
in height and one in circumference annually, the number 
of trees on an acre, and the number to be cut out at the 
ages and heights under-mentioned, and the number of feet 
they will then respectively contain in the bole, when mea- 
sured to the top of the leading shoot, will be as under, viz. 

TABLE IX. 
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Observations on Table IX. 



On examining several oak woods, it appeared to me, tha4 
the distance of one-third of their height was not too much 
where the trees were from 30 to 40 feet high and upwards. 

E » I' have 
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I have therefore calculated a table according to the distance 
of one-fourth of their height, till they are 28 feet high, and 
according to the distance of one-third of their height after- 
wards. 

The timber to be thinned out before the age of 28 years* 
will be, the same as in Table VI. but at 28 years of age there 
are 583 feet more to be cut out according to this Table than 
at the same age in Table VI. ; there will however be less to 
be cut out between the ages of 28 and 60 years of age. But 
if the trees in this Table, in consequence of having mor^ 
room, were to increase 1^ inch in circumference annually, 
, instead of I inch after they are 28 years of age, the produccN 
of an acre at 60 years of age would equal the produce stated 
in Table VI. at the same age; taking into consideration 
that the value of the 583 feet excess cut out at 28 years of 
age would then be more than quadrupled, if the money 
were placed out at 5 per cent, compound interest. A con- 
siderable additional increase in circumference may certainly 
be expected, in consequence of the trees having almost 
double the room in which to extend their branches, and 
for the admission of those powerful agents, sunshine and 
air. 

Observations o?i the Tables respecting the Thinning of Woods, 
and their Produce, 

Mr. Salmon is the only person I know of, who has 
given a general rule for thinning plantations. But as I 
conceive his distance of one-fifth of their height would 
leave oaks too close, especially after they had acquired a 
sufficient length of stem, I have calculated both on his 
plan, which is proper for fir trees, and also at greater dis- 
tances. 

The 
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The preceding Tables Vf. VII. and VIII. are calculated on 
k supposition that the trees are never suflered to stand nearer, 
on an average^ than one-fourth of their height; and although 
the quantities of timber thinned out and left standing on. the 
ground at that distance, at the end of 60 years, be only two- 
thirds of the quantity according to Mr. Salmon's distance, 
yet I suppose it will be generally thought an ample produce 
and sufficiently encouraging. 

According to Table VI. which is calculated for oaks, the 
first thinning is at sixteen years old, and the second at twenty, 
but it is the advice of an eminent planter, (Mr. Pontey,) to 
begin thinning at about thirteen years old, according to the 
state of the trees, and to cut out about 150 poles per acre 
annually, for ihe next seven years. Without putting any 
vakie upon the thinnings before 20 years old, we find that 
at the 20th and 24th years, the thinnings measure 945 feet, 
the value of which, at a low estimate, will be sufficient to 
repay the rent and taxes, of ground of a moderate quality, 
the expense of plants, planting, and after- management, 
calculated at 5 per cent, compound interest, 

When 28 years old, and at the end of every fourth year 
following, up to 120, the trees to be cut out of an acre will 
measure from 495 to 550 feet ; but say 500, at 4.9. a foot, 
on an average, including the value of the bark ; this gives 
lOOZ. which sum divided by 4, leaves 25/. for the produce 
per acre per annum. This deserves the consideration of 
those who are inclined to convert young woods into 
coppices, without leaving a reasonable number of stand- 
ards. 

It may however be said, that as the trees cut out in thin- 
ning plantations are the bad thrivers and underlings, their 
contents will be less than the average 3 but, if we take their 

E 3 value 



6^ AGRICULTURE. 

value at one-half the above estimate, that is, after t^^e rate 
of 12Z. 10.5. per acre per annum at 28 years of age and up- 
wards, even this produce must be thought ample, together 
with the value of the trees left standing. 

Table VI. was constructed chiefly with a view to oaks, 
their annual increase in circumference varying from^ qf an 
inch to \^ inch, the medium of which is 1 inch. 

Tables VII. and VIII. were calculated for ash, elm, syca- 
more, firs, poplars, and other woods of swift growth, their 
increase in circumference being generally from 1^ to 2 inches 
annually. If ash trees be found to increase after the rates of 
Table VII. or VIII. they must be exceedingly profitable, at 
the high prices now given for that timber. Many other ob- 
servations might be made on Tables VII. and VIII. but these 
will readily occur to persons interested in quick growing 
trees. 

An'^acre of trees increasing after the rate of Table VI. 
produces in 64 years little more than half the number of 
feet that another acre produces which increases after the 
rate of Table VIT. and little more than one-third of another| 
increasing after the rate of Tabk VIII. in the same time. 

In planting with a view to profit, the first object is a 
long, straight, and clear stem. This is most certainly and 
speedily obtained by thick planting at first, and not thin- 
ning too soon. A kind of competition among the trees is 
thereby occasioned, each struggling, as it were, to outgrow 
its neighbour, in search of light, heat, air, and moisture. 

This competition must, however, be judiciously mode- 
rated by timely thinning; always keeping the trees sufH- 
ciently strong in the stem. If they be suffered to stand 
some years too near each other, their stems will become 
weak, and bend under their small tops when thinned. 

Where 
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Where this has taken place in only a small degree, they 
will make.but little progress for some years afterwards. 

By the time the trees have advanced to 24? or 30 feet high 
this competition should cease, if they are intended to be cut 
dovi^n at or before 60 years of age, and they should then be 
encouraged to extend their tops more in width than ia 
height, strong side branches being apparently quite as con- 
ducive as the leading shoot, to the vigorous growth of 
the bole below them. After this period, the best rule for 
thinning will probably be, to leave a clear space around 
the top of each tree, in which the branches may extend 
themselves without obstruction. A tree whose top is 20 
feet diameter, receives four times the benefit from air, 
rain and dew as another does w^hose top is only 10 feet 
diameter. 

The trees in the interior of young woods are smaller in 
Iheir boles than the exterior trees. And in a fine oak wood, 
of about 40 acres, divided into squares by several avenues 
or ridings crossing each other at right angles, I observed 
the rows of trees next the avenues much thicker in their 
boles than the trees in the interior of the squnres; owing, 
no doubt, to their having more and larger branches in con- 
sequence of their having more room, although it is only 
on one side. 

3eing too parsimonious of ground seems to me a great 
and very general error. If rt)e same number of trees of 32 
feet high and upwa,rds, in Table VI. were allowed the space 
of two acres instead of one, and, in consequence of their 
standing thinner, were to increase annually only the fiftieth 
part of an inch more in girt than they would do if they 
stood on one acre, this small additional increase in girt 
would pay an ample rent for the additional acre, 

E4 In 
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In the year 1791 a paper of Observations on the Propa- 
gation and Management of Oak Trees in general, but more 
particularly applying to his Majesty's New Forest in 
Hampshire, was published by T. Nichols, Purveyor of the 
Navy for Portsmouth Dock-yard. 

, In this paper it is said, that '^ there are to be seen in 
many parts of the forest from 40 to .'>0 fine oaks standing 
on an acre that will measure one with another two loads a 
tree.'' 

*"' Several woods in the forest are almost ruined for 
want of thinning, and its being done at proper times; par- 
ticularly the inclosures that were made in the year 170O; 
— these were originally well planted, and great numbers 
of trees brought up in them, which now remain so close 
together that they are nearly stagnated, particularly in Sa- 
lisbury, Trench, Brimley Coppice, and Woodfidley ; and, 
although it is 90 years since they were planted, the trees 
will not measure, one with another, above six or seven 
feet a tree ; whereas, if the business of thinning had been 
done as it ought, the remaining trees (after drawing much 
useful limber) would by this time have been of a size nearly 
fit for naval uses, as in some of the woods that were planted 
at the same time, the trees which have had room to ex- 
pand, and a free air admitted to them, will measure from 
70 to 80 feet." 

Observations on the Growth of Timber. 

The rings observable in the transverse section of a tree at 
its but-end, are the same in number as the years of its age; 
an additional ring being produced annually, in consequence 
of the annual rising of the sap. The rings are nearly concen- 
tric 
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trie in trees that have grown in the interior of close «hady 
woods, but eccentric in others, being of different breadths on 
the northern and southern sides of such as have grown single, 
or in any other situation where their boles have been much 
exposed to the rays of the sun. This difference is occa- 
sioned by the different degrees of heat to which the opposite 
sides of the boles of trees are exposed. And, indeed, we 
find these rings are always broadest on that side of the bole 
or stem most warmed by the sun. Hence we see the utility 
of exposing their boles as much as possible to its rays*. It 
is often seen in the stumps of trees that have stood single, 
that they have grown nearly twice as fast on the southern 
side as on the northern, their pith being so much nearer to 
the northern side. 

It is, however, to be remarked, that the wood from that 
side of a tree which has grown the slowest, is heavier than 
from the opposite side which has grown the fastest, and it, 
is probably stronger in the same degree. 

It may be worth the consideration of those who have 
southern hangs or declivities to^ plant, whether to plant, 
or rather leave the trees in thinning, in double rows in lines 
running east and wpst, at about fourteen or sixteen feet dis- 
tance, and the double rows at about thirty-six feet distance, 
less or more, according as the declivity is more or less, in 
order that their boles may receive the greatest possible 
benefit from the direct rays of the sun. 

No doubt many gentlemen are in possession of facts that 

* On a hot day in the middle of May I have observed the mercury 
in the thermometer to rise and fall from twelve to sixteen degrees, 
on hanging it ;alternateiy on the sunny and shady sides of the same 
tree, between the hours of two and five o'clock, at which time of 
the day the heat is generally the greatest. 

would 
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would in some degree ascertain how much faster the bales 
of trees swell that staud exposed to receive the full benefit 
of the warmth of the sun, than those that are either par- 
tially or constantly in the shade. To make these facts 
kn9wn would materially benefit planters; for I am fully 
persuaded that there arc but few persons apprised of the 
magnitude of the power of the sun's rays upon the boles of 
trees in causing them to swell. 

Of the 7nost profualle Length of Boles of Trees. 

We rarely see timber trees pruned, and still more rarely 
do we see the pruning performed in a judicious manner. 
This business should commence early, never suffering the 
branches on the intended stem or bole to grow to a large 
size, in order that, when cut off, the wounds may be small 
and soon healed. Those who want directions fpr perform- 
ing the operation, may think it well to consult Mr.Pontey's 
Forest Pruner, There are, however, divers opinions as to the 
most profitable height to which trees ought to be pruned, 
an(i the instruments most proper for pruning; some persons 
objecting to the use of the saw, unless afterwards smoothed 
by the knife; and not a few objecting to pruning in any 
way, the consequence of which is, that we often find 
trees that stand single, particularly oaks, with boles not 
more than six or eight feet high, but with wide spread- 
ing bushy tops, fit only for the fire. The shade and drip 
of one such tree is sometimes found to do more injury 
than four well- trained trees, and perhaps it is not of half 
the value of one of them. On the contrary, trees in close 
plantations are often suffered to stand so much too thick 
as to destroy each other's branches, excepting only a few 

small 



AGRICULTURE. «r 

small ones near their tops j and not unfreqwently we sec 
tall elms trimmed up to within a few feet of their summits — 
it is certain that such trees must swell very slowy in their 
boles ; for we find in woods where the trees are all of the 
jsame age, that those with the largest tops have generally 
the thickest boles. 

There is no doubt a mediunf length of bole for different 
kinds of trees on different soils, that will be found produc- 
tive of more timber, or timber of more value, than boles 
that are much longer or much shorter. And although wc 
may not be able previously to decide with certainty what 
that exact length of bole is, in any kind of treesj on any soil, 
which will eventually prove most profitable, yet it is de- 
serving of investigation, if we can thereby approach with 
certainty to within a few feet of the exact point. It is cer- 
tainly a matter of too much importance to be left, as it 
generally is, to each individual woodman to decide upon, 
according to his own vague opinion. I shall, therefore, 
take the liberty of stating by what steps Ihave endeavoured 
to approximate towards the most profitable lengths of boles 
of trees of different rates of growth, that are not intended 
to stand beyond the age of sixty years. 

In the preceding tables the trees are supposed to be 
measured to the top of the leading shoot, but in the fol- 
lowing tables only to the height of their boles of 24, 32, 
^ni 40 feet. 
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TABLES showing the Increase of Boles of Trees of 
different Lengths. 

If a tree has increased twelve inches in height and one 
in circumference annually, until it is twenty-four years 
old, it will then be twentv-four feet high, and three inches 
girt at twelve feet high ; and suppo>ing that in process of 
time this tree be pruned up so as to leave the bole twenty- 
four feet high clear of branches, and that it continue in- 
creasing one inch in circumference annually, the rate per 
cent, per annum of its increase will be as under, exclusive 
of the increase of timber in its top and lateral branches. 

TABLE X. 
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24 


3 
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6 


25 


H 


1 


9 1 





3 1 


17*1 


28 


4 


2 


8 


29 


4j 


3 


1 





4 1 


127 


32 


5 


4 


2 


33 


H 


4 


7 J 





5 1 


10- 1 


36 


6 


6 





S7 


^i 


6 


6 1 





6 1 


84 


40 


7 


8 


2 


41 


7i 


8 


9 1 





7 1 


72 


44 


8 


10 


8 


45 


H 


11 


4 1 





8 1 


6-3 


48 


9 


13 


6 


' 49 


9i 


14 


3 1 





9 I 


5 6 


52 


10 


16 


8 


53 


lOi 


17 


6 1 





10 1 


5-04 


56 


11 


20 


2 


57 


ili 


21 


1 1 





11 1 


4-5 


60 


12 


24 





61 


12:j: 


25 


1 




1 


4-1 


64 


13 


28 


2 


65 


I3J 


29 


3 1 


' 1 


1 1 


3-8 


68 


14 


32 


8 


69 


14i 


33 


10 1 




2 1 


3-5 


72 


15 


S7 


6 


73 


I5i 


38 


9 1 




3 1 


3'3 


76 


16 


42 


8 


77 


16^ 


44 


ii 


> 1 


4 1 


3-1 


80 


17 


48 


2 


81 


1/4 


49 


7 1 




5 I 


2-9 


84 


18 


54 





85 


18| 


55 


6 1 




6 1 


27 


S8 


19 


60 


2 


SO 


I9i 


61 


9 1 




7 1 


26 


9^ 


20 


66 


8 


93 


2(;i: 


68 


4 1 




8 1 


25 


90 


21 


73 


6 


97 


21t 


75 


3 I 




9 1 


23 


100 


22 


80 


8 


101 


22^: 


82 


6 1 




10 1 


22 


120 2/ 


121 


6 


121 


Vi 


123 


9 1 


2 


3 1 


1-8 


14V32 


170 


8 


141 


32i 


173 


4 1 


2 


8 1 


1-5 


16( 37 


228 


2 


161 


m 


231 


3 1 


3 


1 1 


1-3 



But 
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But if a tree increase 12 inches in height and one inch 
in circumference annually, until it be 32 feet high, and ia 
process of time the bole be pruned up to that height, the 
rate per cent, per annum of the increase of this bole will 
be as under, exclusive of the increase in its top and lateral 
branches. 

TABLE XL 



Years 
old. 


Girt. 


Contents. 


Years 
old. 


Girt. 


Contents 




One year's 
inc rcase. 


Increase 
per cent. 
























per ann. 




inch. 


ft. 


in. pts. 




inch. 


ft. 


in. pts. 


fTT 


in. pts. 




32 


4 


3 


6 8 


33 


4i 


4 





2 





5 6 


12-9 


36 


5 


5 


6 8 


37 


H 


6 


1 


6 





6 10 


10-25 


40 


6 


8 





41 


6| 


8 


8 


2 





8 2 


8-5 


44 


7 


10 


10 S 


45 


7i 


11 


8 


2 





9 6 


7-3 


4S 


8 


14 


2 8 


49 


H 


15 


1 


6 





10 10 


63 


42 


9 


18 





53 


9i 


19 





2 


i 


2 


5-6 


56 


10 


22 


2 8 


57 


104 


23 


4 


2 


1 


1 6 


506 


60 


11 


26 


10 8 


61 


in 


28 


1 


6 


1 


2 10 


4-59 


64 


12 


32 





65 


12i 


33 


4 


2 


1 


4 2 


4-2 


68 


13 


37 


6 '8 


G9 


m 


39 





2 


1 


5 6 


3 88 


72 


14 


43 


6 8 


73 


14i 


45 


1 


6 


1 


6 10 


3-6 


76 


15 


50 





7? 


15i 


51 


8 


2 


1 


8 2 


3-36 


80 


16 


56 


10 8 


81 


I6i 


58 


8 


2 


1 


9 6 


31 


100 


21 


98 





101 


211 


100 


4 


2 


2 


4 2 


2-39 


120 


26 


150 


? 8 


121 


26i 


153 


1 


5 


2 


10 9 


1*92 



But 



7e 
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But if a tree increase 12 inches in height and one inch 
in circumference annually, until it be 40 feet high, and in 
process of time the bole be pruned up to that height, the 
rate per cent, per annum of the increase of this bole will be 
as under, exclusive of the increase in its top and lateral 
branches. 

TABLE XII. 



Years 
old. 


Girt. 


Contenti 


>. 


Years 
old. 


Girt. 


Contents. 


One year's 

increase. 


Increase 
per cent, 
per ann. 




inch. 


ft. 


in. pts. 




inch. 


ft. in. 


pts. 


ft. in. pts. 




40 


5 


6 


11 


4 


41 


H 


7 7 


10 


8 6 


10-2 


44 


6 


10 








45 


4 


10 10 


2 


10 2 


8'47 


48 


7 


13 


7 


4 


49 


7i 


14 7 


2 


11 10 


7'2 


52 


8 


17 


9 


4 


53 


81 


18 10 


10 


1 1 6 


6-3' 


56 


9 


22 


6 





57 


9i 


23 9 


2 


1 3 2 


5'6 


60 


10 


27 


9^ 


'4 


61 


lOi 


29 2 


2 


1 4 10 


505 


W 


11 


33 


7 


4 


65 


iH 


35 1 


10 


1 6 6 


4-53 


(53 


12 


40 








eg 


m 


41 8 


2 


I 8 2 


4-2 


72 


13 


46 


u 


4 


73 


iH 


48 9 


2 


1 9 10 


3 87 


76 


14 


54 


5 


4 


77 


iM 


5a 4 


10 


1 11 6 


359 


80 


15 


62 


6 





81 


isi 


64 '7 


2 


2 12 


3-35 


100 


20 


111 


1 


4 


101 


201 


113 10 


10 


296 


2-51 


120 


25 


1/3 


7 


4 


.121 


251 


177 1 


2 3 5 10 


200 



Ohservaiions respecting Trees of different Lengths in the 

Bole. 



Trees that increase annually 12 inches in height and one 
in circumference, and have boles of different lengths, these 
Voles, if of the under-mentioned lengths^ increase after the 

rate 
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rate of 5 per cent, per annum at the ages and heights under- 
mentioned, and they measure as under, viz. 

Contents. 
Year's old. In. Ft. Ft. in. p. 
Trees with 12 feet boles at 46 their girt 10 at 6 high, 8 4 

Do. 16 do. 48 do. 10 at 8 do. 111-^ 



Do. 


24 


do. 


52 


do". 


10 at 12 do. 


16 


8 





Do. 


C/Z 


do. 


56 


do. 


10 at 16 do. 


QO 


2 


S 


Do. 


40 


do. 


60 


do. 


10 at '20 do. 


27 


9 


4 


Do. 


43 


do. 


64 


do. 


10 at 24 do. 


32 


4 






Whatever the lengths of the boles of trees increasing as 
above may be, the increase is 5 per cent, per annum one year 
after their girt in the middle is 10 inche.^;, but not longer. 

But supposing that these trees have grown to 60 years of 
age, and increased as above-mentioned, their girt and 
contents at that age would be as under, viz. 

*^ Contents. 

F. i. \). 

Trees with 16 feet boles, 13 inches girt at 8 feet high, IB 9 4 

Do. 20 do. 12^ do. 10 do. 21 8 5 

Do. 24 do. 12 do. 12 do. 24 4 

Do. 32 do. 11 do. 16 do. 26 10 8 

Do. 40 do. 10 do. 20 do. 27 9 4 

This table shows that the advantage to be gained by 
pruning trees higher than 32 feet, is not an object worthy 
of consideration, if the trees arc to be cut down at the age 
of 60 years. 

And if it should be found that the higher a tree is pruned, 
the slower it swells in the bole, perhaps a 24 feet bole may 
measure as much at GO years old as a 32 feet bole. If it 
increases half an inch in girt in the last 36 years more than 
the 32 feet bole increases in the same time, it will very 
nearly equal it in measure. 

A 32 feet bole with a top from 20 to 30 feet high, with 
many large lateral branches, is certainly a much finer 
©bject than a forty feet bole with a top only twenty feet 
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high, with few and small lateral branches: and at sixty 
years old, the former will have had to increase in the last 
twenty-eight years, only one quarter of an inch in girt, 
more than the latter, to exceed it in measure, to say nothing 
of the excess of timber in the larger top and branches. It 
must, however, be remarked, that at eighty years of age, 
the forty feet bole will exceed the thirty-two feet bole nearly 
six feet ; and at one hundred years, thirteen feet, provided 
it swell equally fast in thickness. But unless the trees be 
oak, fit for the use of the navy, for which an increased 
price can be had, I imagine few gentlemen would now 
choose to let their trees stand to eighty years of age, when 
the increase of their boles will not be four per cent.; still 
fewer would let them stand to one hundred, when the in- 
crease will not be three per cent, per annum. 



Again, let it be supposed that trees sixty years of arge 
have increased annually, during their growth, fifteen inches 
in height, and one inch and a half in circumference, the 
girt and contents of their boles, if of the under-mentioned 
lengths, will be as under, viz.- 

Contents. 
F. i. p. 
Trees with 20 feet bol^s, will be 19| inches girt at 10 feet high, 52 9 9 
Do. 25 do. 18| do. 12| do. 61 5 

Do. 30 do. 18 do. 15 do. 67 6 6 

Do. 40 do. 16^ do. 20 do. 75 7 6 

Do. 50 do. 15 do. 25 do. 78 1 6 

Taking it for granted that the shorter boles will increase 
faster in thickness than the longer ones, it is reasonable to 
expect that the forty feet bole will contain more timber than 
the fifty feet bole when they are both sixty years old -, and 
if they are both sold at the jame rate per foot, the forty 

feet 
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feet bole must consequently be more valuable. If, however, 
a higher price can be had for longer boles, this may com-* 
pensatfi not only for their deficiency in measure at sixty 
years of age, but also for their standing beyond the period 
when they cease paying the common rate of interest for the 
money they are worth, which I suppose is frequently the 
case as to tall elm trees, fit for keel pieces, and perhaps 
beech for ship planking. It is hence evident, that where the 
soil is such as will enable trees to grow to a great height, it 
will be necessary, before we decide how high to prune 
them, to consider to what purposes the timber can be most 
advantageously appropriated. 

Whatever the lengths of the boles of trees increasing as 
above may be, their increase is five per cent, per annum, one 
year after their girt in the middle is 15 inches, but not longen 



Again, let it be supposed that trees sixty years of age 
have increased annually, during their growth, eighteen 
inches in height, and two inches in circumference, the girt 
and contents of their boles, if of the under-mentioned 
lengths^ will be as under, viz. 

Contents. 

F. i. p. 
trees with 24 feet boles, will be 26 inches girt at 12 feet high, 112.8 
Do. 30 do. 25 do. 15 do. 130 2 6 

Do. 26 do. 24 do. 18 do. 144 

Do. 48 do. 22 do. 24 do. 161 % 

Do. 60 do. 20 do. 30 do. 166 8 

Here again we may suppose that the forty-eight feet bole, 
by swelling faster than the sixty feet bole, may exceed it 
in measure at sixty years of age, and this it would do, were 
the girt increased only half an inch. And if the thirty-six 
feet bole was increased two inches in girt, it would exceed 

F both 
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both the forty-eight and sixty feet boles. But trees of such 
swift growth are frequently cut down before they are sixty 
years old. At forty years of age the thirty-six feet bole, if 
it swell no faster than the forty-eight feet bole, will contain 
more timber if measured according to the present erroneous 
method, (The greater disproportion there is between the 
two ends of a piece of timber, and the more disadvanta- 
geously it measures, when the girt is taken in the middle.) 
I suppose that m timber of this swift growth, the longer 
boles are frequently tiot worth more per foot than the shorter 
boles; tbereforcy in this case, that length of bole should 
be fixed on which is likely to measure most at the period 
when the trees are intended to be felled. 

Whatever the lengths of the boles of trees increasing a^j 
above may be, their increase is five per cent, per annum, one 
year after their girt in the middle is 20 inches, but not longer. 



It appears from the last observations and calculcitionsy 
that the annual increase in the boles of trees by their growth, 
ceases to be equal to five per cent, per annum some time 
between forty-six and sixty years of age, according as the 
boles are shorter or longer. 

But it being generally allowed that oak trees, of a size 
fit for the navy, requite to grow from eighty to one hunclrecf 
and fifty years, according to the quality of the soil, and it 
is so stated in the eleventh report of the eommissioners ap- 
pointed to inquire into the state and condition of the woods, 
forests, aiid land revenues of the crown j I have therefore 
been calculating tables, showing what the proportionably 
advanced prices should be, at different periods, up to one 
hundred ^nd fifty years, to pay the proprietors for letting 
their trees stand to those periods* These prices, especially 

at 
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i'i 



at the later periods, very greatly exceed any that have ever 
been given. It certainly has been much the interest of 
the growers of oak timber to fell it at about sixty years of 
age, even if they replant the sarhe ground. To let it stand 
to one hundred and twenty years of age, and sell it at tlie 
present prices, their loss would exceed double the whole 
value of the timber at sixty years of age. Nothing short 
of a sufficient price will long command a sufficient supply. 
Owing to too low prices the quantity of large timber on pri- 
vate estates has long been rapidly decreasing; and it will be 
too late to commence offering reasonable prices for it when 
it is all gone, and no oaks left of greater growth than sixty 
years. To have to wait their growing the second sixty years, 
may bring upon us evils exceeding all calculation. 



Valuations made in Octolerj ISOJy of several Plantatitms 
in Staffordshire. 

The valuations were made of the trees growing within 
the space of a chain square, being the tenth part of an acre, 
of the medium growth of each plantation. 

In the plantation by the mill wall there are now growing 
within twenty-two yards square, as under, viz, 

£. s. d. £. 5. d. 

70 oak trees, containing 1 75 

fefet, at 2^. Zd. I9 13 9 

1200 of oak bark, at 125. 7 4 



26 17 9 or, ptr acre, 268 17 6 

The above is part of about four acres planted in 1775, 
on a strong loamy soil, worth about 20s. an acre* 

F 2 One 
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£. s. d. 
One pound per ann. forborn 32 years, and improved at 

5 per cent, compound interest^ would amount to 75 6 

But the value of the timber is more than three times 
this amount. 

The ground was prepared for planting by ploughing. 

On the east side of Cottage Wood there are now grow- 
ing, within twenty-two yards square, as under, viz. 

£. s, d» j6. s, d, 

50 ashes* containing 300 feet, 

at U.Od. . 22 10 O 

13 oaks do. 7 do. 25. 14 O 

Bark • . O 7 O 



23 11 Oor, per acre, 23.5 10 O 

The above is part of about two acres planted in 1776, 
partly on heaps of earth in clay pits, and partly on strong 
soil upon a deep bed of sand, value about 15.?. an acre, 

^. s. d. 
Fifteen shillings per nnnum, forborn 31 years, and im- 
proved at 5 per cent, compound interest, would 
amount to . . . . 53 O 

But the value of the timber is more than four times this'' 
amount. 

In the clay pits only holes were dug for the plants, but 
the other part wholly trenched, or double dug with the spade. 

In Pickmore Pool Plantation there are now growing, 
within twenty-two yards square, as under, viz. 

<5^. 5. d, ^, s, a^ 

97 Scotch iirs, containing 636 

feet*, at Ij. . . 31 l6 O or, per acre, 318 O 

* This produce is after the rate of 6360 feet an acre, which is' 
about the rate of Table IV'. 

The 
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The last plantation Is part of about six acres planted in 
the springs of 1 778 and Q, Much of the soil is a tough peat 
on gravel or hungry white sand, worthy say 59. per acre. 

This ground laid between two tenants who had never 

cultivated it. They had then nineteen years unexpired of 

their lease of thirty-one years of this and the adjoining lands, 

and willingly gave it up to be planted, on condition of 

having the fences made and kept in good repair. 

^. s. d. 
Five shillings a year^ forborn 2g years, and improved 

at 5 per cent, compound interest, would amount to 15 11 

But the value of the timber is more than twenty times 
this amount. 

The trees were about two feet high, and planted at two 
yards distance, in holes dug with the spade, 1210 on an 
acre. Labour of making the holes and planting the trees 
cost \L 6s, lo^d. per acre. 

About 2700 were planted on an acre in the other planta- 
tions, where the ground was wholly broken up. 

In the remarks oti these three plantations, no notice is 
taken of the thinnings. I am informed by gentlemen who 
have kept accounts of thinnings, that these have repaid the 
rent of the land and every expense, with compound interest, 
some time before the woods were thirty years old; and the 
preceding calculations show that it may be so. And if so, 
the present value of these plantations is all clear gain. 

The valuer of these plantations has bought a good deal 
of wood out of them ; and the prices he has valued at per 
foot, may possibly be a fair value there for such small 
timber. 

The growth of the firs in the last-mentioned plantation, 
is probably as great in that poor ground as it would have 

F 3 been 
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been had they been planted on ground of three or four times 
its value ; this must be ^ powerful inducement to gentlenit'a 
to plant all such poor gropnd in the first instance. 

And a few of oaks, ashes, and firs, i^ay t^e raised on 
^knost every farm in screen?, tjiat may, by thpir shelter, 
increase the value of the farn^ to the occupier, by i^^ 
creasing ihe produce, particularly that of grass grounds. 
In this case the interest of landlord and tenant may be 
reciprocal j but it is the reverse where trees are planted in 
hedge-rows. 

Arid even the sides and tops of high mountains may be 
made abundantly more productive of grass, if certain por- 
tions of them were surrounded by plantations. These plan- 
tation^^ by breaking the force of cold winds, climinish their 
chilling effect on the fields the plantations surroimd, and ren-^ 
der the climate on mountains much more mild and geniak 

This last kind of improvement will generally be found 
v0ry greatly to exceed the expectation of the improver, pro- 
vided it be judicioijsly planned and executed. 



May I take the liberty to §Mggest, that information of 
very great value might be obtained by thp Society from the 
gentlemen to whom medals and prerniums have been given 
for planting trees, if they would favour the Society with 
their subsequent observations respecting those plantations. 

It would, for instance, be desireable to have the nature of 
tbc soil and under strata described, — the sorts of trees best 
suited thereto,— the dist^nc^ at which the tree^ were first 
planted,— at what peripds they were thinned, and how 
many cut out at each thinning, and their nveasure and 
v'alue,-^the present height, distance, measure, and value, 
q[ the trees now growing on an #icrc -what distances are 

found 



AGRICULTURE. 79 

found most advantageous, and also the best height to bf. 
pruned. 

The fund of information that such commumcations might 
affopd, would prove of very great value indeed to future 
planters, as well as to many proprietors of planta^tions of 
different ages now growing. 

If the Society should think it adviseable to solicit this 
information, no doubt the ample and valuable materials 
they would thereby obtain, would enable sorhe abler pen 
to do justice to the curious and important subjects of the 
preceding pages. In the mean time it is hoped, that this 
attempt to reduce our. knowledge of the growth of timber 
to something like system, however imperfect it may be, 
will be received with indulgence. Assuredly, it had not so 
soon seen the light, had not the present situation of our 
country imperiously demanded of every individual his ut- 
most exertion to render us as independent as possible of 
supplies of every kind from the ^continent of Europe, from 
which we are now ahnost totally excluded. 

C. WAISTELL. 

High Hglhorn, March 15, 1808. 

To Charles Taylou, M.D. Sjsc. 

The Gold Medal of the Society was this Session 
voted to John Christian Curwen, Esq. ALP* 
of JVorhington-Hall^ Cumberland^ for his Improve^ 
merits in the Culture of Vegetables. The 
foljoiving Communications were received from him. 
SIR, 
1 am fearful you should suppose that I am become indo- 
lent, and that the favours so liberally bestowed on me by 

F 4 the 
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the Society, had ceased to operate as a stimulus to the fur- 
ther exertions of my humble endeavours to assist those 
objects which, by the fosterrng hand of the Society, have 
been so essentially promoted. You will excuse me for wish- 
ing to assure you that I am not idle, and to inform you that 
the ojyects which at present employ ipe are, I conceive, of 
great importance to agriculture. 

The first is by experiments to ascertain the best and most 
productive mode of applying manure. The second is to de* 
termine whether the distances between the stitches in drill 
husbandry may not be greatly enlarged, without any dimi- 
nution of crop. 

I am strongly inclined to believe that where the ground ia 
laid dry, that manure can sJ5»rcely be deposited too deep; 
by so dping the evaporation is retarded, and consequently 
the manure continues for a greater length of time to furnish 
nourishment to the crop. 

The increase of the distances between the stitches, 
permits the power of continuing the operations of turn- 
ing up the soil to a more extended period, which not only 
improves the tilth, but furnishes a greater degree of mois* 
ture by exhalation, than can be yielded from ground in 
that state of hardness it $oon acquires when undisturb- 
ed in summer. This evaporation is prodigious, though 
not perceptible to the eye: it is, however, fully demon- 
strated by a very ingenious experiment of the Bishop of 
LlandafF; and I am anxiously expecting to fpfm such 
conclusions from trials I am engaged in respecting it$ 
effects on vegetation, as may deserve the consideration of 
the Society. 

My former objects of feeding cattle with potatojes, sup- 
plying milk to the poor, &c. are pursued with increased 

succes.s. 
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auccess. The use of potatoes as a food for horses and 
cattle increases daily. 

I am, dear Sir, 

Your faithful and obedient Servant, 

J. C. CURWEN. 

Ihl€ison*s Hot elf 
London, y?pril^ist, I807. 

To Charles Taylor, M. D, Sec. 



Dear Sir, 

It is with great satisfaction that I have the honor of again 
submitting the result of my farming operations to the con- 
sideration of the Society of Arts. Deeply impressed with 
a sense of the many favors conferred upon me by them, I 
have found myself impelled, both by gratitude and inclina- 
tion, to proceed with redoubled exertion, as the best return 
in my power. 

The liberal patronage and encouragement bestowed on 
agriculture by the Society, has powerfully contributed to 
awaken the country to a just estimation of its importance, 
as the basis of individual happiness and national prosperity; 
and at this moment the empire owes its preservation and 
security to it. 

J submit with great deference the result of my recent 
operations. I am disposed to flatter myself that they may 
lead to important consequences and discoveries, highly 
beneficial to agriculture. The experiments I have made 
tend to establish the double advantage of well cleaning and 
working the ground. First, as it frees the land from weeds; 
and secondiv, a:^ it conduces to the growth of the crop. It 

aiTords 
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affords likewijjf a very strong demonstration in favour of 
utiing manure in its freshest state, by which not only the 
great usual expense of making dunghills will be saved, but 
the manure made to extend to the improvement of a third 
more land. 

Most of the farm I occupy was in that state of foulness 
as to require, according to general practice and opinion, a 
succession of fallows to plean it^ Being unwilling to adopt 
a system which is attended with such loss, I determined 
to attempt to clean a part of it by green crops, and for 
such purpose to allow a much greater distance between 
the stitches than had ever been in practice. My first ex- 
periment on this plan was made on a crop of cabbages ; 
they were planted in a quincunx form, allowing four feet and 
a half between each plant, in order to allow room for the 
plough to work in all directions, I adopted this plan of 
field husbandry, as affording the greatest facility in clean- 
ing the crop, though I belieye it never was l^fore so prac- 
tised. Two thousand three hundred and fifty plants were 
bet per acre (eight thousand is not unusual in the common 
method), and each plant had, by computation, an allowance 
of a stone of manure, or less than fourteen tons per acre j 
though the common quantity is generally from thirty to 
forty tons per acre. The njanure was deposited as deep as 
th"^ plough could penetrate, drawn by four horses, and the 
plant set directly above it. 

The plough and harrow constructed to work betwixt the 
rows, were constantly employed during the summer, and 
the ground was as completely freed from weeds as it could 
have been by a naked fallow. The very surprising weight 
of my crop, which in October was thirty-five tons and a 
half per acre, and many of the cabbages fifty-five pounds 

each^ 
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f ach, were mattprs of surprise to all who saw themy as wtll 
^s to rae^ ai^ I could assign no satisfactory reason for the 
fapt. The quality of the land was very indifferent^ being a 
poor cold clay,— -the manure was very deficient of the usual 
quantity,— the plants when set by no means good^^r— in short 
there was nothing to justify the expectation of even a 
tplerable crop. I did not find any thing in the accounts 
froni cultivators of cabbages to afford me a solution of my 
difficulties, or any clue to explain it. By met-e accident I 
met with the Bishop of LandafTs experiment ascertaining 
the great evaporation from the earth, as related in his ad- 
mirable Treatise on Chymistry ; singular as it may appear, 
this very interesting experiment had remained for thirty 
years without any practical inferences being drawn from it 
applicable to agriculture. It appeared to me highly pro- 
bable, that the rapid advance in growth made after the hoe- 
ing of drilled grain, was attributable to the absorption of 
the evaporation produced from the earth, and was the cause 
of the growth of my cabbages. With great impatience 
and anxiety, as I had the honour to inform you last year, 
I looked forward to the ensuing season to afford me an op^ 
portunity of continuing my experiments. I had long been a 
strenuous advocate for deep burying of manure, though my 
sentiments rested chiefly on opinion ; this appeared to open, 
a field for incontestible proofs of its advantage. My cab- 
bages were last year planted on the §ame plan as the fbr-^ 
mer year. Fortunately I extended the same principle to 
my potatoes, which I was obliged to set on wet strong 
groiind, from want of a choice of land. My annual quan- 
tity of potatoe ground is from sixty to seventy acres. They 
were set in beds three feet long and two feet broad, leaving 
four feet arj4 a half between each bed lengthways, and three 

fert 
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feet endways. On each acre there were 1230 beds, and 
6150 sets, or five to each bed, viz. one at each corner, 
and one in the middle. The sets of potatoes, when planted 
according to the usual most approved practice, in three feet 
stitches, and nine inches apart, amount to about twenty 
thousand. In the present, and indeed in all seasons when 
potatoes are scarce, the saving in planting is a considerable 
object. A great advantage also arises in being able to keep 
the potatoes and manure from wet. In the late uncom- 
monly wet season I sustained little or no loss in my mode, 
which was not the case in many of the driest grounds. This 
plan unites hand hoeing with horse culture, and will be 
found serviceable in wet soils. 

The lateness of planting, together with the premature 
frosts, prevented my forming a fair judgment as to the 
quantity per acre which might be obtained by this method. 
My view in fixing upon this plan was, to enable me to 
judge of the effects of evaporation, by being able to continue 
my operations for a longer period. I have no doubt but 
that in common seasons, notwithstanding the increased 
distance, the whole ground would be covered. 

My experiments on cabbages this season commenced by 
planting them early in April, From the rain which fell 
subsequently, and continued till the beginning of May, sue* 
ceeded by severe east winds, the earth became so hard and 
baked, that the plants had made very little progress. 

In the first week in June the ploughs were set to work : 
as they started, Mr. Ponsonby of Hail Hall was present, 
and saw the crop; it was with diflSculty that the ground 
was first broken, but by the end of the week it was brought 
into fine tilth. Notwithstanding the whole week had been 
dry, with a strong sun and severe east wind, yet such was 

the 
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the progress in growth of the cabbages, that when seen 
again by that gentleman on the Saturday, he could scarce 
be persuaded they were the same plants. 

During these operations I had been making iqonstant ex- 
periments with glasses, contrived for the purpose, to ascer- 
tain the quantity of evaporation from the land, which I 
found to amount, on the fresh ploughed ground, to nine 
hundred and fifty pounds per hour on the surface of a 
statute acre, whilst on the ground unbroken^ thoitgh the 
glass stood repeatedly for two hours at a time, there was 
not the least cloud upon it, which proved that no moisture, 
then arose from the earth. 

The evaporation from the ploughed land was found to de- 
crease rapidly after the first and second day, and ceased 
after five or six days, depending on the wind and sun* 
These experiments were carried on for many months. 
After July the evaporation decreased, which proves that 
though the heat of the atmosphere be equal, the air is not 
so dense. The evaporation, after the most abundant rains, 
was not advanced beyond what the earth afforded on being 
fresh turned up. The rapid growth of my potatoes cor- 
responded perfectly with the previous experiments ; and 
their growth in dry weather visibly exceeded that of other 
crops where the earth was not stirred. The component 
parts of the matter evaporated remain yet to be ascertained; 
the beneficial effects arising from it to vegetation cannot be 
doubted or denied, but whether they proceed from one or 
more causes, is a question of much curiosity and importance. 

May not a similar process here take place, as when water 
is exposed to the action of the air in irrigation? Is it too 
much to suppose some natural operation to take place in 
the earth, which may decompose the oxygen contained in 

5iir 
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air from 'the Iiydrogen, cluriiig the absence of the slul-; 
which oil the sun's re-ay)pcarance may be again given out 
in a state highly propitious to vegetation ? Oxygen is found 
to contain carbon; and may not the growing plants imbib? 
it from the air^ and may we not thereby account for its 
fonning a constituent part of all vegetables ? 

The investigation of these objects presents a wide field 
for inquiry^ and may lead to very important discoveries* 
From more or less oxygen contained in the earth, may not 
its proportions account for the fertility of one soil above 
another? May not the advantages supposed to be derived 
from loosening the soil^ proceed from its being thus ren-* 
dered in a fit state to imbibe the air? Fallows soon be- 
come so hard upon the surface, as neither to be capable of 
absorption or evaporation. One very important result is 
placed before tl?e eyes, and within the reach of every prac- 
tical agricuilurist to ascertain, namely, that the evaporation 
from dung is five timeS' as nuich as from earth, and is equal 
on the surface of an acre to 5000 pounds per hour* By 
making use of dung in its freshest state, the farmer may ex- 
tend his cropping to one third more land with tl)e same 
quantity of manure. li is with regret that i have viewed . 
in many parts of the kingdom the (quantity of manure which 
is exposed on the surface, and tends to no good. 1 dm 
strongly of opinion that in all light soils, if the manure 
was buried in trenches as I propose, and the turnips sowed 
above it, that more abundant crops would be procured. 
By cleaning with the plough, great advantage would be 
derived to the crop, from the evaporation yielded by the 
earth. Hot manure might also be used. By fermentation, 
dung is reduced to one half its bulk, and its quality reduced 
in a much greater proportion. The manure now com- 

monly 
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ttionly taken for one acre of broad cast, would, if deposited 
whilst hot in drills, answer for four acres, and the crop 
produced be much more. 

If the Society' of Arts extend their sanction and pa- 
tronage to my exertions, I shall feel bound to proceed, and 
to endeavour to bring the experiments to a regukr system. 
The glasses I used for determining the qtianlity of evapo- 
ration were of a bell form, and placed with the open part 
upon the earth; a quantity of tow was first weighed, 
ready to wipe off the moisture collected from evaporation 
within the glass, which tow was then again - weighed as* 
exactly as I could after the glass had stood for a given 
time, and been wiped dry with the tow y and fropi know- 
ing the contents of the glass I made my calculations. 
Mr. Robert Wood, watch-maker, of Workington, attend- 
ed to the experiments made with the glasses. 

I have the honour to be, with great re55pect, 

Dear Sir, 

Your obedient humble servant, 

J. C. CURWEN. 

• fforkineton Ball, Jan. 9, 1808. 

To C. Taylor, M.D. Sec. 



Dkar Sir, 

It is with great pleasure and satisfaction that I learn: 
yesterday from Mr. Arthur Young, the Secretary of the 
Board of Agriculture, that he has adopted my idea of the 
great importance of evaporation, and that he h^s. actually 

ordered 
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ordered Mr. BlunJt, optician, of Cornhill, to construct him 
an instrument for ascertaining the evaporation, which in- 
strument I shall request Mr. Blunt to show to the Society. 
Mr. Young intends, in the course of the suainaer io?iiakea 
variety of experiments on the quantity of eyaporajtion pro- 
duced from different soils, agreeing with me, th^t thj^ greater 
or less degree of it influences most materisiUy the luxuriance 
or growth of the crop. 

In. all the valuable tracts which Mr. Yqung has given to 
the world, he has never adverted »to ihj^ and the first 
knowledge of it as. a principle for pirQinQting the growth of 
crops, vvaa obtained from my account of the Schoose Farm^ 
in the report of the Workington Agricultural Society, of 
which he is a member* 

Being unable to account for the surprising weight of my 
first crop of cabbages, with only one-third of the manure 
usually given, I was led to make the experiments 1 have 
laid before the Society; and I believe I am not only the 
first person in Lancashire, but even in Great Britain, who 
ever thought of ploughing the ground upon the principle 
I h^ve executed, for promoting the growth of the crops. 
I flatter myself that my experiments on the economical 
application of manure, will lead in a high degree to facili- 
tate a more extended cultivation, and obviate the objections 
which have been started by some persons against the in- 
elosure of waste lands, from their supposition that manure 
could not be furnished for more than the land at present 
cultivated. I remain, dear Sir, 

Your obedient Servantj 

J.C.CURWEN. 

lhh€ts\>n*s Hutet, Fer§-Uruiy 
Jpril Sih, 180S. 

To C. Tatlok,' M. D. Sec. 
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CERTIFICATES. 

A Cerlificate from Miles Ponsonby, Esq. of" Hall Ha:ll, 
testified that he had seen Mr, Curvven's statement of the 
rapid progress made by his cabbages in the month of June 
1 807 ; that he perfectly recollects viewing them on the Mon- 
day, and again on Saturday in the same week; that the im- 
provemetit in the appearance of the plants was so gteat, that 
he imagined the land had been replanted, till Mr. Curweil 
explained the cause which had produced so great a change. 

That he considers Mr. Curwen's plan of managing hisi 
potatoes and cabbages as very good garden husbandry, and 
the best calculated for keeping the land clean, improving 
the plant, and at the same time enriching the ground, 
of any that he had observed ; and though the mode is en- 
tirely new there, he has no doubt but it will be found be- 
neficial, and that it will in a few years be much attended to* 



A Certificate from Mr. D. Campbell, Secretary to the 
Kendal Agricultural Society, stated, that he had attended 
to the cultivation of potatoes in most parts of Lancashire, 
and could speak with the greatest precision respecting it in 
that part of the county, which is north of Lancaster. 

That whether they were planted in the lazybed way, by 
the dibble, or with the plough, they were always set in 
rows from ouq end of a field, or piece of ground, to the other 
end or side, with narrower or wider intervals, as the culti- 
vator might deem best suited to the kind of potatoe he was 
raising. That he never before saw or heard of their being 
cultivated in beds, in the manner practised and described 
by Mr. Curwen, and that being more particularly desirous 
to ascertain whether any such method was pursued in the 
great potatoe district which lies south-west from Lancaster, 

G including 
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including Pilling, the Felde, Rufford, and the heighbour- 
hood of Preston, he applied to George Clayton, Esq, 
of Lostock Hall, and Robert Hesketh, Esq. of Warrington 
Hall, gentlemen upon whose accuracy the utmost depcnd- 
ance may be placed, and who informed him, that neither 
from their own knowledge, nor from inquiries they have 
made, can they learn that the method of cultivating potatoes 
alluded to, has been seen or heard of in a tract of country, 
where more are raised for the market than in any other 
of the same extent perhaps in the kingdom. 

Mr. Campbell further stated, that Mr. Curwen's cab- 
bages were planted at a much greater distance than any he 
had ever before seen, and their size far exceeded, as a general 
crop, any that had fallen under his observation; that the 
ground was perfectly clear from weeds, and from having 
been frequently turned over by the plough in the intervals, 
the mould appeared to be in fine order for a subsequent 
crop, and he conceived that in the two essential points of 
freedom from weeds, and of the land being in a fine tilth, 
no garden could exceed it. 

Other Certificates respecting the novelty of the method 
of planting potatoes, as practised by Mr. Curwen, were 
received from the following gentlemen: 

WiLLLiAM Knott, Summerhill. 

Mr. SuNDERAND, Ulvcrstou. 

J. Penny Marshall, Bolton Oak. 

Further Certificates, stating the. method to be new, as 
practised by Mr. Curwen, for planting both potatoes and 
cabbages, were received from the following gentlemen: 

Wai^ter Gardner, Crooks. 
William Harrison, Ulverston. 

A.Benson, 
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A. Benson, Reading. 
Henry Richmond Gale, Bardsee Hall. 
Jos. Penny, Budgefield. 
Edward Barrow, Alllthwaite Lodge. 
Charles Gibson, President of the Lancaster Agricul- 
tural Society. 
Rev. J. Barns, Pennybridge. 
Rev. E. Ellerton, Colton. 
Jos. Yorker, Ulverston. 
Michael Knott, Thurstonville. 
Rev. Joseph Brooks, Ulversion. 
Thomas Machell, Aynsome. 

Also from the following Farmers, resident in the neigh- 
bourhood of Lancaster : 

Thomas Tart. 
William Armstead. 
William Staller. 
Anthony Eidsforth. 
Christopher Atkinson. 
Robert Edmondson. 



Dear Sir, 
Mr. Curwen having informed me, that a question 
would probably arise in the Society of Arts, &c. relative to 
the degree of exhalation of water from the earth, and it ap- 
pearing to me to be intimately connected with various mat- 
ters in agriculture, I think you will not be displeased at 
my mentioning a few circumstances, to prove that the ob- 
ject much deserves attention. I conceive that it bears upon 
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the. point of showing the great depth to which dang mijT 
be ploughed with safety; for when we find, as I have done, 
that from two to three thousand gallons of moisture are ex- 
haled in a day from an acre of land, and that the quantity 
varies greatly according to the state of tillage, it should 
appear that such a vertical stream of vapour must remove 
all apprehensions of lunjing dung. I also think it goes to 
the point of hoeing and horse-hoeing such plants as demand 
much moisture. I have found that the dung in a farm- 
yard, laid three feet deep and hard trodden by cattle all the 
winter, has exhaled in the proportion of above four thou* 
sand gallons per acre in ten hours ; from hence a practical 
conclusion may be surely drawn. I could much extend 
these observations, but they are sufficient to convince so en- 
lightened a mind as yours of the propriety of a very exten- 
sive pursuit of this inquiry. 

I have the honour to be. 

With much regard, dear Sir, 

Your faithful and very humble Servant, 

ARTHUR YOUNa 

JSoard of AgTuulture^ May Qth, 180S. 

To C. Taylor, M. D. Sec. 
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T^he Gold Medal of the Society, being the Premium 

offered for the comparative Culture of fVheatj was 

this Session adjudged to Robert Burrows, Esq^ 

of Great JVitchingham, Norfolk^ from ivhom the 

foUoiving Communications ivere received, 

SIR, 

1 BEG yoii will have the goodness to communicate to the 
Society of Arts, &c. for their approbation, the following 
' result of an experiment upon the comparative culture of 
wheat, conducted with a view of meeting the wishes of 
the Society upon the subject 3 and with that accurate im- 
partiality which I trust will go far towards establishing 
(especially upon such sort of soils as those on which the 
experiment was made), that necessary, and among agri- 
culturists, long-agitated question, respecting the best me- 
thod of depositing the seed of that truly useful and valuable 
grain. 

You will perceive, by the accompanying papers, that my 
experiment partakes of a twofold nature, having repeated 
it under two different preparations of the land: first, a 
clover stubble ; a preparation for wheat well and deservedly 
known in almost every part of the kingdom. The other is 
a mode of preparing the land for wheat, perhaps, rather pe- 
culiar to some districts of this county, and is known by 
the name of a bastard fallow ; and which I shall describe in 
its proper place. In each instance of trial, I have thought 
it best to exclude entirely the use of manure, deeming it not 
unlikely, that though the quantity of manure employed upon 
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the occasion might be exactly proportioned, yet it was not 
improbable but that there might be some little difference in 
the quality of such manure so employed ; especially when 
it is considered, that a very large heap of dung or compost 
was required to spread over the surface of twenty-four acres 
of land. Under thai impression, I chose rather to trust to 
the previous good condition the land was already in, having 
for the four preceding years treated both fields exactly simi- 
lar 5 and when under turnips two years before, the crops 
in both fields were two« thirds of them fed upon the land 
with both sheep and cattle. 

1 have likewise sent, for the Society's inspection, respec- 
tive samples of the gram grown, together with specimens 
of the soils of each field in which the experiments were 
made, judging the latter step necessary, in case my descrip- 
tion of the soil may not be perfectly and clearly understood. 
The Society, if they think proper, may avail themselves of 
a chymical analysis thereof. 

I have the honour to remain, Sir, 

Your most obedient humble Servant, 

ROBERT BURROWS. 

Great Wltchingham, near Norwich, 
January 28, 1808, 

To C, Taylor, M.D. Sec. 
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The following is the Account of an Experiment on the com' 
parative Culture of IVheat^ made in the Year 1807, by 
Robert Burrows, of Great Witchingham, in the 
Coimty oj Norfolk. 

Clover Stubble Experiment. 

In the autumn of 1806, I set out by the chain twelw 
statute acres of land in the middle of a field, contain- 
ing by survey twenty- six acres ; I again divided the twelve 
acres into subdivisions of four acres each : the soil, a deep 
sandy loam, tolerably rich, and what in the county of 
Norfolk is usually termed, an excellent turnip soil, I 
considered myself as extremely fortunate this year, in beirjg 
able to appropriate to the experiment a portion of land so 
exactly similar in regard to quality of soil, as is not often to 
be met with in this county, where lands in some ot the 
best districts are remarkable for varying materially, even 
in the same field, especially if that field is of any consider- 
able extent. With so favourable an opportunity as the 
present, in the middle of a large field, without a tree, or 
even an hedge-row of sufficient height to have any injurious 
influence over my future crop, I commenced with consider- 
able eagerness an experiment I had long been desirous of 
bringing to a crisis, and which I had twice before begun, 
and as often, from the interference of local circumstances, 
been obliged to glbandon. 

On the 22d of September 1806, and the two follawing 
days, I commenced ihe experiment, by ploughing the whole 
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twelve acres nearly six inches deep, laying the same into 
stitches of ten yards in the breadth, which, as the soil was 
perfectly dry, I considered stitches that width the most 
convenient for the different operations I w^s about to per- 
form. Upon the 25th of the same month I sowed the 
broadcast, two Winchester bushels per acre, harrowing 
in the seed immediately after, two^ three, or more limes 
in a place, until the whole or nearly the whole of the seed 
was buried. Such few remaining grains as were still un- 
covered I pressed into the earth, by causing a heavy roller 
to pass over the ridges the same way they were ploughed ; 
an operation considered highly beneficial upon loose pul- 
verised soil after seeding them, as the roller not only com- 
presses the soil, but, in the case of broadcast particularly, 
it buries sufficiently deep in the earth for them to ve- 
getate, (such grains as may have escaped the harrows,) 
and which, but for this operation, would become a prey 
to rooks and other birds; likewise, if the rolling is well 
performed, it prevents the seeds of a variety of weeds from 
vegetating. 

On the same day the broadcast was finished, I employed 
three men to dibble the four acres on one side of the broad- 
cast already sown. They began and finished the dibbling 
upon that and the two following days, in equidistant rows 
of four and a half inches asunder — the usual method of 
dibbling practised in the county of Norfolk, and which 
general method I thought necessary to adhere to in the 
present experiment. Two such rows upon a furrow nine 
inches wide, and the holes three inches apart from each 
other, or, upon an average, four holes to a foot measure, 
is considered as equivalent to one now drilled by Cooke's 

machine 
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machine upon the same sized farrow. ITiree children 
follow one man, dropping the grain from two to four in 
each hole. The quantity of seed made use of upon this 
occasion was exactly six pecks per acre. At the time the 
dibbling was going on, two men and a boy, with Cooke's 
drill machine, drilled the four acres on the other side of 
the broadcast, in equidistant rows of nine inches, — a dis- 
tance, perhaps, to be preferred to all others in drilling : for, 
if the space between the rows is less than nine inches, 
the horse-hoe can scarce be used with safety; and without 
the use of the hoe, drilling can only be called imperfect 
husbandry: and though, in the experiment which I am 
here detailing, drilling has only turned out second best, 
yet I am so well persuaded of its being an excellent practice 
on many kinds of soils in various parts of the kingdom, that 
I should be sincerely sorry to see the active and intelligent 
farmer reject it from his system of husbandry. For my own 
part, though the present result is contrary to my expec- 
tation, yet I shall not dismiss the drill from my farm, nor 
cease to use it even in depositing my future wheat crops. 
The quickness and ease with which the business of wheat 
sowing is performed; the completeness and facility with 
which weeds of various kinds may be eradicated, together 
with the neat and garden-like appearance of a crop under 
the drill system, will ever be with me powerful persuaderi^ 
to its use ; and perhaps, even in the present instance, its 
failure may properly be attributed to the loose and pulverised 
nature of the soil; which, rather than loosen still more by 
the frequent operation of horse-hoeing, ought to have been 
compressed by the feet of sheep or neat cattle, or by rolling, 
ill those early spring months when the plants begin to tiller 

on 
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on the surface of the earth. The quantity of seed drilled 
upon the last four acres was exactly six pecks and a quarter 
per acre: the seed wheat made use of upon such occasion 
was the old Kentish red. 

After having made a few observations upon the state and 
appearance of the crop under experiment, at various times 
between seeding and harvest, I shall then proceed to a 
.statement of the expenses of cultivation, and an account of 
the produce. I shall afterwards consider the fallow expe- 
riment by itself, in the same manner as I have done the 
present; beginning with the state and preparation of the 
soil, the time and method of seeding, &c. 

A few days after the various operations of dibbling, 
drilling, and sowing, were completed, the wheat in each 
instance made its appearance; the broadcast first, as pro- 
bably that was not buried so deep in the earth as in the other 
two divisions, nor at such even distance from the surface : 
after the broadcast, the dibbled came up; and last of all the 
drilled, which latter, when all three were completely above 
ground, looked much more regular and beautiful than either 
of the others. From being sown early, the frosts of the 
Avinler never entirely destroyed their green verdure. During 
the winter season the broadcast, owingprobably to its being 
thicker upon the ground, seemed to have the advantage in 
point of appearance, and maintained the same until the 
beginning of the month of March, when the drilled began 
to assume a very apparent superiority, by exhibiting a fine 
dark green hue, together with a broad reedy leaf. This 
decided advantage it maintained the greater part of the 
summer, until, having fully shot the ear, the whole field 
wore one general appearance and colour. Next to the 
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drilled, the dibbled greatly exceeded the Iroadcast in point 
of health and promise ; the latter, particularly towards the 
end of the month of May, lost its colour very fast, and 
looked rather pale and sickly throughout the rest of the 
summer. The circumstance of its looking more pale and 
sickly than either of the other two divisions, I could only 
attribute to its being too thick to admit a proper circulation 
of air between the plants, which I consider as one of the 
evils of broadcast crops : however, though aware that such 
might be the case, I conceived it necessary, in order to 
render the experiment useful and complete, to use, as near 
as I could, the same relative proportions of seed as are 
thought requisite by intelligent and practical farmers in 
general. 

In stating the expenses, I .shall forbear saying any thing 
of the rent, parochial rates, &c. attached to the land: as 
they are the same in each instance, and vary perhaps in 
their nature in different districts in the kingdom : as such, I 
shall leave individuals to apply them to their own particular 
situations, whilst I confine myself to such immediate ex- 
penses as attended each individual method from the time of 
seeding to the time of reaping the same, beginning in the 
order I "have described them above. 



Expenses of four Acres of Broadcast Wheat. 

^. s. d. 
Seed, eight bushel?, at 8s. per bushel - 3 4 

One man half a day sowing the same - 10 

Carried forward, ^.350 
Harrowing 
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£. J. d. 
Brought forward, 3 5 O 
Harrowing, two horses one day, with a lad attend- 
ing the same - - - 5 9 
Rolling the four acres, two horses with a lad ^ a day 2 10| 
noughiog the land once, at 5s. per acre - 10 
The season of spring being remarkably wet, brought 
up many weeds of various kinds, particularly the 
red poppy, a species of weed the field, where 
the experiment was made, was much subject to. 
Here will appear, under such circumstances, the 
-advantage of horse4ibeing, which will be found 
materially to lessen the expense of weeding, which, 
in crops not planted in regular rows, must be 
eradicated either by the small hand-hoe, or by 
the hand only ; and which methods were re- 
«orted to in the present broadcast crop, and done 
principally by women y the expense 8s. 8d. per 
acre . . - - 1 14 S 
Reaping four acres at 8s. 6d. per aci:e . 1 14? 
Til reshing and carrying to niarket fourteen quar- 
t^ers two bushels and half a peek - 2 2, g| 



Expenses of cultivating four acres of broadcast 

wheat . . . £.\(^ 5 



Produce of four Acres of Broadcast Wheat. 

s£. 5. d. 
Fourteen quarters two bushels and hatfa peck, sold 

to the merchant at G4s. per quarter - A5 13 

Value of the straw grown upon the above four acres 
of broadcast wheat, per acre two tons one hun- 
ilred weight eight pounds, making in the whole 

eight 
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£. s. d. 
eight tons four hundred weight two stone four 

pounds weight of straw, consumed, by covenant 
of Jease, upon the farm 5 yet in the present in- 
stance I shall estimate the straw at the price given 
at the nearest market, Norwich, where straw is 
now selling at 3s. per hundred weight 

Value of the produce of four acres 
Expenses of cultivating the four acres of broadcast 
wheat - - - 



Weight of the grain, per Winchester bushel^ as weighed at the 
time of sale^ sixty-one pounds. 



24 


12 IQ 


70 
10 


6 10 
5 


*e.6o 


10 



Expenses of Dibbling four Acres of Wheat. 

£, s, d. 

Seed, six bushels, at 8s. per bushel 

Ploughing the land, at 5s. per acre 

Rolling the land before dibbling, a lad and two 

horses half a day - - - 

Dibbling four acres, at 10s. per acre 

Bush harrowing to bury the seed, one horse and 

boy half a day 
Weeding, four women four days hand-hoeing, at 

8d. each day • - - 

Do. fowr women again two days, second time of 

hand-hoeing - . - 

Do. three women two days^ drawing by hand what 

escaped the hoes - - - 

Reaping the four acres, at 8s. 6d. per acre 

Carried forward, 5^. 8 5 9 
Threshing' 



2 


8 





1 











2 


'0| 


^ 











1 


1\ 





10 


2 





5 


1 





4 





1 


U 
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Brought forward, 8 5 9 
Threshing and carrying to market seventeen quar- 

tcrs one bushel and a half of wheat - 2 1 1 6|- 

Expenses of cultivating four acres of dibbled wheat ^.10 1? 3|- 



Produce of four Acres of Dibbled Wheat. 

£. s. d. 
Seventeen quarters one bushel and a half of wheat 

carried to market, at 64s. per quarter - 55 

Value of the straw upon the four acres of dibbled 

wheat, estimated as in the foregoing experiment, 

two ton two hundred weight four stone per acre, 

on the whole, eight tons ten hundred weight, at 

3s. per hundred weight, the price at Norwich 25 10 O 



Value of the produce of four acres of dibbled wheat 80 10 
l^xpenses of the cultivation of four acres of dibbled 

wheat - - - - - 10 17 2| 



£.6g 12 Si 



Weight of the grain, per Winchester bushel, weighed at the 
^inie of sale, sixty-one pounds and a half. 



FA'peiises of Drilling four Acres of Wheat. 

£• s, d. 

Seed, six bushels one peck, at Ss. per bushel - 2 10 

rioughiiig the four acres once, at 5s. per acre 10 

Rolling the land before the drill machine to close 

and level the same, boy and horse half a day 1 7$ 

Two men and a horse half a day, together with a 

boy to lead the horse drilling the wheat - O 3 7| 

Carried forward, .^.3 15 3 
Harrowing , 
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^* s. d. 
Brought forward, 3 15 3 

Harrowing the seed to cover it with earth, two 

horses and a boy half a day - - 2 10^ 

March 12, one man half a day Is. a horse half a 
day Is. 3d. together with a lad to lead 4|d. hoe- 
ing first time - - - Q 2 y\ 
April 4th, repeated the hoeing - - 2 7^ 
May 12th, one woman a day drawing such weeds 
as escaped the horse-hoe, by being intermixed 
in the rows of wheat - - - 8 
Reaping the four acres, at 8s. 6d. per acre - 1 14 
Threshing and carrying to market sixteen quarters 



three bushels of w^heat - - 2 9 1 



Expcnsesofcultivatingfouracresof drilled wheat £. Q 7 1 



Produce of four Acres of Drilled Wheat- 

sB» s. d. 

Sixteen quarters three bushels, sold to the merchant 

at 64s. per quarter - - 52 8 O 

Value of the straw grown upon the four acres,.esti- 
mated as in the two foregoing experiments, one 
ton nineteen hundred weight two stone four 
pounds per acre, or, on the whole four acres, 
seven tons seventeen hundred weight one stone 
two pounds, at 3s. per hundredweight 23 li 3 

Value of the produce of the four acres of drilled 

wheat - - - .^.75 19 5 

Expenses of cultivating the four acres of drilled 

wheat, to deduct - - - 8 7 ^ 



£.67 12 3 

Weight of the grain per Winchester bushel, weighed at the 

time of sale, sixty poundt • 

Before 
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Before I |)roceed to my statement of the fallow experi- 
ment, I shall take a comparative view of the above results 
in as concise a manner as possible, by briefly stating the 
expenses of cultivating an acre of land under each respec- 
tive mode ; applying thereto the local expenses of the parish 
or neighbourhood where the experiment was conducted. 



Expenses of Cultivating an Acre of Wheat after the Broad- 
cast Method of Husbandry. 

Pent of land per acre 

Composition for tythes 

Parochial rates - - • 

Ploughing once for the crop 

Seed . - . . 

Sowing - - - . 

Harrowing in the seed 

Rolling and completing the work 

Weeding - - « 

Threshing and carrying to market 

Interest upon capital employed, say lOl. per acre, 
the lowest rate at which a farmer can now stock 
his land at per acre - - 10 



£. s. 


d. 


1 10 





7 





9 


6 


6 





16 








3 


1 


5i 





H 


8 


8 


10 


8| 



^.5 8 9 



Expenses of Cultivating an Acre of Dibbled Wheat. 

je. s. d. 

Rent of an acre of land • - 1 10 O 

Gomposition for tythei - • 7 



Carried forward, sS. I l? 
Parochial 
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Brought 


forward, 


£.1 17 





Parochial rates 


- 


9 


6 


Ploughing once for the crop 


• 


6 





Seed 


• 


12 





Dibbling 


• 


10 





Harrowing in the seed after the dibbler 


• 





5 


Weeding 


- 


4 


9i 


Reaping 


• 


8 





Threshing and carrying out the crop 


- 


12 


lOi 


Interest upon capital employed 


f DriUei 


10 







£,5 11 


1 


Expenses of Cultivating an Acre o 


d Wheat. 








£. s. 


d. 


Rent 


. 


1 10 





Composition for tythes 


- 


7 





Parochial rates 


•B 


9 


6 


Ploughing for the crop 


- 


6i 





Seed 


• 


12 


6 


Drilling 


- 





lOi 


Harrowing in the seed 


- 





lOf 


Rolling the ground before drilling 


- 





4f 


Weeding 


. 


1 


3i 


Reaping 


- 


8 


6 


Threshing and carrying to market 


- 


O 12 


3i 


Interest upon capital employed 




10 


o 




<^.4 19 


3 




^. s. 


d. 


Produce of an acre of broadcast 


« 


11 8 


3 


Expenses of cultivating an acre of do. 


m 


5 8 


9 


Profit 


iS.5 19 


6 



H Produce 



£.6 3 


11 


^. s. 
13 2 

4 19 


r/. 

3 


j^.8 2 


9 
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£. s. J. 
produce bf an acre of dibbled wheat - 13 15 O 

Expenses of cultivating an acre of dibbled wheat 5 11 1 

Profit 



Pi'oduce of an acre of drilled wheat 
Expenses of cultivating an acre of do. 

Profit 



This statement is upon the supposition that the straw is 
of no other value to the grower than to convert into manure 
upon the premises, which is really the case with farmers in 
general^ who are restricted from selling their straw by a 
covenant in theip lease. Under circumstances where the 
straw is of a real marketable value, the disadvantages of the 
broadcast mode of husbandry will appear somewhat less ; 
as a little must be allowed for its superiority in weight of 
straw over the drilled. 



jExperin^ent on the Comparative Culture of WTieat^ upon 
a Preparation called a Bastard Fallow^ hy Mr, Robert 
Burrows, of Great JVltchinghamy in the County of 
Norfolk. 

Before I enter upon ^ description of the method pursued 
ii^ the present instance, together with the result of the pro- 
jiuce obtained, I shall first endeavour to explain what is 
mpant by the husbandry term bastard fallow. From what I 
liave seen of the agriculture of other counties, it appears to 
pe to be a practice peculiar to the county of Norfolk; and 

evea 
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even there I am glad to acknowledge, that together with the 
real fallowists of other counties, its advocates are daily 
growing fewer. Surely it must be absolute barbarism in 
husbandry^ to plough up a field of clover or grass layer, in 
the midsf of the hot dog-days of summer, and to embrace, 
as it were, with eagerness every opportunity of exposing its 
surface to the exhausting influence of a scorching summer's 
sun ; yet such, if we may judge from the practice, seems 
to be the wish of every description of fallowists. The kind 
of fallow under consideration is ploughed up immediately 
upon the first rain sufficiently heavy to enable the plough 
to work after Midsummer ; then again before harvest, and 
two or three times more before sowing the wheat. Such 
repeated ploughings, besides the injury they do in exhaust- 
ing the soil, must undoubtedly be charged as labour to the 
account of the ensuing crop ; nor is the farmer aware, that 
by forcing into existence every particle of vegetable matter 
the soil is capable of affording, though by that means he 
may obtain a considerable deal of straw to the crop imme- 
diately in view, yet he is by such practices reducing his 
land to a state of poverty and exhaustion incapable of afford- 
ing sufEcient nourishment for ensuing crops. Injudicious 
and repeated summer ploughing, I have not a doubt, im- 
poverishes land, and renders it more barren than heavy and 
abundant crops of either hay or corn ; and I trust that the 
increasing influence of public societies, established with a 
view of disseminating useful practical opinions, together with 
the example of liberal and enlightened farmers, will soon 
have the desirable effect of banishing from the husbandry 
of these kingdoms, those ridiculous and absurd prejudices 
that have so long disgraced that first of all professions, and 
grand source of all wealth — Agriculture. 

H2 In 
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In conformity to the practice above alluded to^ upon the 
24'tb, 25th, and 26th of July 1806, I ploughed up twelve 
acres of a clover stubble, in a field adjoining to the one where 
the first experiment was made, and of a similar soil, that 
is to say, a tolerably good sandy loam. This plougjiing 
was only just fleetly skimming the surface with the Norfolk 
wheel plough, about two inches deep, cross ploughed the 
twelve acres again about the 1st, 2nd, and 3rd days of 
September, harrowing the same well three times in a place. 
In this state the field lay until after harvest ; then, about 
the beginning of October ploughed the same again ; har- 
rowing the land after the plough as before: I should here 
observe, the two last-mentioned ploughings were about 4^ 
inches in depth. On the 2Sth, 29th, and 30th of October, 
I had the whole twelve acres divided by the chain in di- 
visions of four acres each laying, two of those divisions into 
stitches of twelve small furrows, each furrow nine inches 
wide, making the stitches three yards each across. These 
two divisions were now fit for the operation of dibbling and 
drilling, which immediately commenced ; the first by dib- 
bling two rows of holes upon each furrov/, equidistant from 
each other four inches and a half, bush-harrowing di- 
rectly after to fill up the holes with earth : whilst this was 
performing, a man, a boy, and a horse, put in the four 
acres adjoining, with Cooke's drill-machine, in rows nine 
inches asunder ; each stitch formed exactly one bout fiar 
the machine, the horse up in one furrow and back in the 
other, which was effected by only moving the shafts of the 
machine nearer to the end of the beam, holes for that pur- 
pose being made in all Cookers machines ; thus upon each 
stitch were twelve rows, or one row upon a furrow, equal, as 
I have before observed, to the two row^s of dibbled ; and in 

this 
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this instance exactly an equal quantity of seed used as in 
the dibbled work, an account of which will appear in the 
statements that follow. These two operations were perform- 
ed upon the 31st of October, and 1st of November, at the 
same time the wheat was sown on the division appointed 
for the broadcast experiment, and had the same neatly 
ploughed under, in depth about three inches, laying the 
stitches into the same size as in the two foregoing experi- 
ments. The seed made use of was likewise of the old 
Kentish red stock, and had been sown upon the form with- 
out changing, for many years past ; nor was any manure 
made use of, for reasons mentioned in the first part of this 
paper. 

The appearance of the crop throughout the summer was 
much the same as noticed in the former experiment : the 
drilled crop, from its first coming up till the whole field was 
in ear, always looked the richest and most pleasing to the 
eye. The expenses of weeding, &c. were nearly the same 
as in the clover stubble field, as will appear hereafter, and as 
to the deficiency in point of produce, I can attribute it to 
no other cause than the pernicious one above complained of, 
viz. the barbarous system of fallowing. The result of this 
latter experiment confirms me more than ever of the just- 
ness of my first notion, in not making use of manure in my 
experiment; as the land in this fallow experiment was in 
itself richer, and I believe, in regard to its state of condition, 
had rather the advantage of the clover stubble field. T be- 
lieve in districts where this kind of husbandry is most pre- 
valent, an ample manuring is in general made use of; yet 
after the additional expense of manure, an observer may 
easily perceive the crop is not more productive, nor even so 
much so, as a simple clover lay without any manuring what- 
ever. Hence it is evident the fallowist fallows away as 

H 3 much 
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much, or more vegetable matter, than an ample manuring^ 
will again restore to the soil. 

Expenses of four Acres of Broadcast Wheat, 
Ploughing the land three times, at 5s. per acre each £, s, d, 
tiine - - - - 3 

Seed, eight bushels - - 3 4-' O 

One man \ a day sowing the same - 10 

Ploughing the seed under, four acres, at 5s. per acre 10 
Weeding, as in the former instance, done princf- 
pally by hand, or the small hand-hoe : put out 
the work to two women, at 4s. per acre the first 
time, and 2s. per acre the second time of hoeing, 
together with three days work each at 8d. per day 
each, drawing by hand the remaining weeds 
that escaped the twice hoeing - 1 8 O 

Reaping the four acres, at 8s. 6d. per acre - 1 14 O 

Threshing and carrying to market, twelve quarters 

four bushels and half a peck of wheat - 1 17 6^ 

Expenses of cultivating 4 acres of broadcast wheat £\2 4 6^ 

Produce of four Acres of Broadcast Wheat. 

Twelve quarters, four bushels, and half a peck, £. s, d. 
sold to tlie merchant at 64s. per quarter - 40 1 • 

Value of the straw grown upon the above four acres, 
estimated as in the clover stubble experiment, at, 
3s. per hundred weight, seven ton five hundred 
weight five stone two pounds - • 21 l5 11 



Value of the four acres of bra^dcast £6i 17 ii 

Expenses of cultivating the four acres of broadcast 

wheat . . . 12 4 (5i 



Profit - ^49 13 4| 

Weight of the grain per Winchester btasliel at the time of sale, 
fifty-nine pounds and a half. 

Expenses 



4 





2 


16 


2 





Q 


2 ZOi 
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Ejcpehses of Dibbling four Acres of Wheat 

£. s. d. 
Floughing the land four times for the crop 
Seed, seven bushels, at 8e. per bushel 
l>ibbling four acres, at 10s. per acre 
Rolling the land before dibbling, a lad and two 

horses half a day - - - 

Bush harrowing to bury the seed, a lad and one 

horse half a day - - - O 1 7^ 

Weeding, at 4s. per acre the first time, and 2s. 

the second time, two women four days drawing 

weeds by hand ... 

Reaping the four acres, at 8s. 6d. per acre 
Threshing and carrying to market fourteen quarters 

one bushel one peck, at 3s. per quarter • 

Expenses of cultivating four acres of dibbled 
wheat . ^ r ^14 6 3i 

Produce of the four Acres of Dibbled Wheat. 

£. s. d. 

"Fourteen quarters one bushel one peck, sold to the 

merchant, at 64s, per quarter - - 45 6 

Value of the straw of the four acres of dibbled wheat, 
at 3s. per cwt. seven tons fourteen cwt, two stone 
four pounds - - » - 23 2 10 



1 


9 


4 


1 


14 





2 


2 


H 



Value of the produce of the four acres of dibbled 

wheat - - - • 68 8 10 

Expenses of cultivating the four acres of dibbled 

wheat - - - . 14 (J 3| 



Profit . £54 2 6| 



Weight of the grain per Winchester bushel at the time of sale, 
fifty nine pounds and a half, 

H 4 JExperjfes 
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Expenses of Drilling four Acres of Wheat 

Ploughing four acres four times, at 58. per acre «6. s, d. 
each time - - - 4 

Seed for the four acres, at seven pecks per acre, 

seven bushels, at 8s. per bushel - 2 l6 

Rolling the land for the drill, half a day, lad and 

one horse - - - O 1 7i 

One man, a lad, and a horse, half a day drilling 
the four acres j the man at 2s. the horse at 2s. 6d. 
and the lad at gd. per day each 

Harrowing after the seeds^ to close the drills, two 
horses and lad, say half a day 

One man half a day, with a horse and a lad hoe- 
ing the first time 

Second hoeing, though not absolutely necessary, 
as before - - - 

Drawing weeds by hand, one woman a day 

Reaping the four acres, at 8s. 6d. per acre 

Threshing out and carrying to market thirteen quar- 
ters seven bushels and three pecks of wheat, 
at 3s. per quarter - - 2 1 ] 1 






2 


71 





2 


101 





2 


7i 





2 


71 








8 


1 


14 






Expenses of cultivating the four acres of drilled wheat .s^"! 1 4 1 15 

Produce of four Acres of Drilled Wheat. 

Thirteen quarters seven buihels three pecks of 36. s, d. 
wheat sold to the merchant, at 64s, per quarter 44 14 O 

Value of the straw, at 3s. per cwt. seven tons ele- 
ven cwt. three stone six pounds - 22 14 3 



Value of the produce of four acres of drilled wheat ^67 8 3 
Expenies of cultivating the four acres of drilled wheat 11 4 11 § 



Profit - ^56 3 31 



Weight of the grain per Winchester bufhel at the time of sale, 
fifty-eight pounds three quarters. 

Again^ 
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Again, as in the first experiment, I shall state the ex- 
penses and produce of a single acre under each mode of 
husbandry, and apply it, as in the former case, to the par- 
cular spot where the experiment was conducted. 

Expenses of cultivating an Acre of Broadcast Wheat, under 
a Fallow System of Husbandry, without Manure. 

Kent of an acre of land 
Composition for tytlies 

Parochial rates - - - 

Ploughing for the crop, four times 
Seed . - - • 

Sowing - - . . 

Weeding . . - . 

Reaping . - • . 

Threshing and carrying to market 
Interest upon the capital employed, ^ay, as in the 
former estimate, ^lO per acre 

Expenses of cultivating an acre of broadcast wheat 



Expenses of cultivating an Acre of Dibbled Wheat. 

Rent of land 
Composition for tythes 

Parochial ratei - - - 

Ploughing for the crop, four timet 
Seed, seven pecks , - 
Dibbling - - - 

Bush-harrowing after dibbling, together with rolling 
the land for the dibbles 

Carried forward, ;e4 11 7\ 
Weeding^ 



^. s. 


d. 


1 10 





7 





9 


5 


I 





16 








3 


7 





8 


6 


9 


4| 


10 





£5 17 


"i 



1 10 





7 





p 

1 


6 
d 


14 





10 





1 


li 
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£. s. d. 
Brought over, 4 11 7^ 

Weeding - - - 7 4 

Reaping - - - 8 6 

Threshing and carrying to market - 10 7^ 

Interest upon capital ' - 10 O 

Expenses of cultivating an acre of dibbled wheat £Q S 0^ 

Expenses of cultivating an Acre of Drilled Wheat. 
Rent of land 
Composition for tythes 

Parochial rates - - - 9 ^ 

Ploughing for the ci'op, four times - 10 

Seed, seven pecks - - 14 O 

Drilling - - - . O 7f 

Harrowing in the seed and rolling before the drill 1 1§ 
Weeding . . - 
Reaping 

Threshing out the crop and carrying to market 10 5% 
Interest upon capital 

Expenses of cultivating an acre of drilled wheat 



1 10 O 
070 



O 1 
O 8 6 



Produce of an acre of broadcast wheat 
Expense of an acre of ditto 



Produce of an acre of dibbled wheat 
Expense of an acre of ditto 

produce of an acre of drilled wheat 
jExpenses of an acre of ditto 



10 



£!i 


12 


Si 


£. s. 
10 

5 17 


d. 
3 

7i 




£4 2 


7i 




11 6 
6 8 


6 
0} 




£4 18 


5i 




11 1 

5 12 




3 





£5 S A 

Having 
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Maving now brought each set of experiments to a con. 
elusion, I shall here observe, that I have been as correct 
(even to the expense of a single farthing) as so large aa 
experiment would admit of; and that however tedious and 
troublesome it has been to me, by often interfering with 
other departments of my business, yet such has been my 
ardent wish to see fairly decided so important a question in 
agriculture, as the best method of depositing the seed of 
any grain whatever, that I have never suffered any operation 
in the conducting the present business to be performed with- 
out my own personal inspection; and, in estimating the 
expenses, I have been cautious in fixing them within the 
moderate bounds of near and economical husbandry. la 
the account of my fallow experiment, I have charged 
nothing for the harro wings which took place subsequent to 
the two middle plcughings; my reasons for not doing it 
were on account of finding by experience in the conducting 
of the work itself, that in those long days a man, two 
horses, and plough, woutd do nearly one acre and three 
quarters per day, which at 2s. 6d. per day each horse, and 
2s. the man is 7s. per day; an acre and three quarters at 
5«. pjer acre, is 8s. gd. per day. The overplus. Is. 3d., I 
let go to the expense of harrowing ; nor have I charged 
any thing for harvesting the wheat, against which I 
set the chaff, 8cc. from the barn doors at the time of 
threshing, the value of which I think will just about cover 
the expense of carting home in harvest. In the follow- 
ing manner I obtained the criterion by which I estimated 
the weight of straw grown upon an acre of each. In the 
beginning of harvest, one man went with me into eaih 
field, and in an exact and careful manner we set apart one 
square perch in each division, chosen from an average part 

of 
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of the field ; T had the same reaped and tied up in sheaves, 
and which stood to weather in the field the necessary time. 
Then I had them all conveyed to the barn, there separately 
threshed, and the grain from each perch measured, together 
with the straw nicely weighed; the result thereof is annexed. 



Measure of grain in a square 

perch of the broadcast wheat. 

11^ pints. 

Winchester measure. 



Clover Stubble Experiment. 

Weight of straw in a square 

perch of the broadcast wheat. 

2 stone |:lb. 

14 lbs. to the stone. 



Clover Stubble Experiment, 



Measure of grain in a square 

perch of the dibbled wheat. 

13^ pints. 

Winchester measure. 



Weight of straw in a square 

perch of the dibbled wheat. 

2 stone if lbs. 

14lbs. to the stone. 



Clover Stubble Experiment. 
Measure of grain in a squf.re Weight of straw in a square 

^ v 1 Ml- J 1 i. K _r*i „ J„:u^ 



perch of the drilled wheat. 

13 pints. 

Winchester measure. 



perch of the drilled wheat. 

1 stone 13|lbs. 

14 lbs. to the stone. 



Measure of grain in si square 

perch of the broadcast wheat. 

10 pints. 

Winchester measure. 



Fallow Experiment. 

Weight of straw in a square 

perch of the broadcast wheat. 

1 stone Hi lbs. 

14 lbs. to the stone. 



Fallow Experiment. 



Meastire of grain in a square 

perch of the dibbled wheat. 

11^ pints. 

Winchester measure. 



Weight of straw in a squard 

perch of the dibbled wheat. 

1 stone 13 lbs. 

14 lbs. to the stone. 



Fallow Experiment. 



Measure of grain in a square 

perch of the drilled wheat. 

11^ pints. 

Winchester measure. 



Weight of straw in a square 
perch of the df illed wheat. * 



I atone 12|lbs. 
l/lbs. to the stone. 



Cer- 
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Certificate. 
We whose names are here undersigned, do certify, that 
the foregoing set of experiments upon the comparative cul- 
ture of wheat have been conducted in an able and masterly 
manner, and fully calculated to attain the object in view, 
namely, the ascertaining of the best mode of depositing 
the seed in the ground; and we do likewise further cer- 
tify, that the nature and condition of the soil is as within 
described, namely, a fine sandy loam, in a high state of 
cultivation. We have also viewed the crop during the 
time of growing, and do pronounce it to have been 
kept perfectly free and clear from weeds of every descrip- 
tion, in the manner and at the expense within stated by the 
cultivator, Mr. Robert Buurows, of Great Witchingham, 
in the county of Norfolk. 

Peter Le Neve Foster, Great Witchingham. 
John Elmer, Great Witchingham. 
William Fitz May, Great Witchingham. 
John Bond, Cawston. 
James Norton, Cawston. 



The Silver Medal of the Society was this Session 
voted to J. Butler^ Esq. of Bramshott, Hants, 
for his Improvement of Waste Land, and the fol- 
lowing Communication was received from him. 

SIR, 

In the year 1802 I purchased an estate, situated in the 
parish of Bramshott, in the county of Hants, of which 
seventy acres and upwards were then waste lands, growiiig 

a little 
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k little timber, furze, and alder, and supporting a few cows 
in the summer, but never cultivated or considered worth 
that expense. 

From particular engagements at the time, I did not be- 
gin any improvement till 1804, when I found sixty-five 
acres and a half (statute) of the said waste lands in t^ie fol- 
lowing state : twelve acres, the scile of old fish ponds, 
growing nothing but reeds and rubbish ; eighteen acres 
one rood thirty-seven perches, affording a little sour grass 
and a few alders in wet places; twenty-seven acres three 
roods one perch, quite a morass or bog, with a few alders; 
and seven acres one rood four perches of very indifferent 
furze. 

As the greatest part of the waste was filled with innu- 
merable springs that deluged the whole, and caused the 
bog to be saturated throughout the year, I considered that 
draining was the first necessary step to be taken ; with 
this view I made an open cut or ditch, of five to seven 
feet deep or more, in the lowest part of the bog, to let 
out the stagnated water, and ascertain with precision the 
cause that produced it. Having obtained the lowest possible 
fall by the open cut or ditch, I caused other cuts to be made 
to the heads of different springs which fed the land, occa- 
sionally boring with the auger, that no spring might be 
passed over; and I then laid the open cuts or drains with 
stones from three to twelve feet below the surface, accord- 
ing to circumstances, to carry off the water, observing 
ftlways to keep the level. 

At the highest ground I found rocks under which the 
principal springs lay, at the distance of at least fifteen feet, 
and from thence an immensity of water gushed out, which 
>'^s easily passed off through tj^e drains, and I had the 

satisfaction 
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satisfaction to find, that in the course of two years the whole 
waste became perfectly dry, and so continued. 

The extent of land thus drained being great, the cost of 
course is very considerable, and amounts to the sum of 
3381. 2s. lid. 

During this I grubbed the greatest part of the land, 
which from the stems of oak and other timber that had 
formerly grown there, as well as the alder, furze, and some 
timber standing at the time I made the purchase, was no 
inconsiderable work, and cost for each oak stem ninepence, 
and for the soil on which the alders and furze grew, 
sixpence per rod, amounting in the whole to the sum of 
93 1. 

The ground being now cleared, I ascertained, by the means 
of a Water level, the position of a little brook which ran 
through the waste land, and found that It was practicable to 
turn water over thirty acres of it. This being an object of the 
first consequence, L spared neither pains nor expense to ac- 
complish it; I removed the high banks round the fish ponds, 
which contained some thousand loads of soil, filled up very 
deep ditches and stew ponds, and laid several acres on an 
inclined plane ; burnt the roots and rubbish, and prepared, 
by levelling and making water carriages, thirty acres for 
irrigation, of which sixteen acres, though rough and some 
pasture as before described, had by draining and feeding 
began to improve considerably ; and in the spring of 1 8O6, 
I was enabled to turn the water over such sixteen acres, 
from which I derived a tolerable crop of hay in that sum-^ 
mer; feeding it harder afterwards, and watering it the fol- 
lowing winter, there was a good supply of feed for sheep 
till the latter end of April, when it was laid up and watered 
as before, but with far better success, as the crop was not 

oply 
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only greatly improved in quality, but likewise in quantity, 
producing more than two tons to an acre throughout the 
sixteen acres. 

The ri'aiduc of the thirty acres prepared for irrigation as 
before slated, formerly fish ponds and other rough lands, 
but lately levelled and sown with perpetual grasses, is now 
looking remarkably well, and will certainly be in readiness 
tq receive the v\ater, as soon as the land is firm enough 
for that purpose. 

In accomplishing this work I had the assistance of Joseph 
Trigger, who lived with and managed the water meadows 
of the late Mr. Bakewell of Dishley, for more than twenty 
years; and it would be an act of injustice to him not to 
say, that the said land is prepared for a water meadow in 
a masterly style J this cost me not less than 2231. 

As soon as I perceived the effect of my drains on the 
bog, which was composed of a good deep peat, I pared 
by hand thirteen acres of it, which I burnt, and spread the 
ashes; then ploughed the land once, and sowed it with cole 
seed in the month of July. The crop turned out very good, 
and fed one hundred and sixty-two shear hogs (Leicester) 
for two months ; after which I ploughed it once only, and 
sowed it with white oats in the month of April 1807 : at 
first the oats appeared sickly, but receiving a few warm 
showers in May, they recovered and flourished exceedingly, 
making a most excellent appearance, to the astonishment 
of the neighbourhood ; for when reaped, they were esti- 
mated at from ten to thirteen quarters per acre, some parts 
being preferable to others, but the whole good; and I have 
no doubt, for at present they are not threshed, tbat^be crop 
will amount to its estimate. 

In the course of last year I pared seven acres more of the 

said 
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said bog, and burnt and spread the ashes in a similar way to 
the forimer, and sowed it with cole seed from one ploughing 
in July last, which likewise turned out a most excellent 
crop, and supported seventy-two large sheep on it for more 
than two months. 

The expense of paring and burning the twenty acre$ 
came to 2gl. 10s. 

The remaining waste land being a lighter peat, mixed 
more with sand, I did not think it adviseable to pare and 
burn, but contented myself with fallowing it for turnips, 
with which it was sown last summer; but from the indif« 
ference of the season, the crop did not prove abundant, yet 
as much so as I had any reason to expect j and I have no 
doubt, by proper management of it, though by far the 
worst of the waste, it will shortly become very useful land, 
and produce in succession good turnips, barley, and seeds. 

On a review of the foregoing statement, it will appear 
that the expense attending the improvement of the waste 
has been great ; but it will be recollected, that the quan- 
tity of land reclaimed is very considerable, the greatest 
part of which has been drained and grubbed, and the 
face of it entirely changed ; that on the comparison I 
now submit, I feel great satisfaction in being enabled to 
assert, in the judgment of able men, that at the time I made 
the purchase, the waste land was not worth more than 5s. 
per acre per annum on an average, which amounts to l6l. 
7s. 6d, and that it is now worth and let as follows : 



Sixteen acres of water meadow, 31. per acre 
Fourteen do. will shortly be as valuable 

Carried forward, £. gO O O 
I Twenty 



£. 


5. 


rf. 


48 








42 
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Brought forward, j£. 90 

Twenty do* of reclaimed bog, 21. per acre - 40 O O 

Fifteen and a half do. lighter peat, ll. per acre 15 10 

By the year - - ^. 145 10 O 



I have not pointed out minutely every step that has been 
taken to drain, to irrigate, or improve the said waste lands, 
because the subject is generally so well understood j but I 
trust I have stated sufficient to prove, that the soil, thus re- 
claimed, is turned to a great and lasting benefit. 

J, BUTLER, 

Mramshott, Hants, 
Jan, 28, 1808. 

To C. Taylor, M. D. Sec. 



Certificates were received from the following persons, \n 
tftsiimony of the accuracy of Mr. Butler's statement. 

Samuel Mence, Curate of Bramshott. 
George Curtis, Surgeon. 
Francis Denver, Overseer. 
James Chase, Churchwarden. 
William Money, Yeoman. 
John Fullech, Yeoman. 
John Rowland, Tenant of the Premises, 



Tilt 
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*riie Silver Medal of the Society ivas this Session 
voted to Mr, Samuel Curtis, of JValworth^ for 
planting an extensive Orchard at Bradwell in 
Essex. The folloiving Communications were re- 
ceived from him. 

SIR, 

1 TAKE the liberty of sending you an account df dn un- 
dertaking, for which I hope I shall be entitled to sortie 
notice from the Society of Arts, &c. I do not know whe- 
ther they have offered premiums or medals for planting fruit 
trees, nor do I suppose it is always requisite, as I under- 
stand the Society confer their favors without such offers for 
matters they think deserving of them. 

Two years ago I took a small farm m"*««ex, (a county 
where fruit is scarce,) consisting of near fifty acres. As 
the soil appeared proper, and the aspect favorable, I con- 
verted the whole into an orchard, by plantitig one hundred 
trees on each acre, in the follow^ing manner, viz. The fruit 
trees are placed in rows one rod asunder 5 between each row 
is a space cf two rods ; the plants are cherries, and apples 
or pears alternately, so that one half of the plantation con- 
sists of cherry trees. In about twenty or thirty years the 
apple and pear trees will require the whole of the ground; 
the cherry trees are then to be cut out, leaving the apple 
and pear trees uniformly two rods asunder each way, and in 
straight lines. 

The orchard is now completed with the best kinds known 
or produced in the nurseries, in the whole nearly five 
thousand standard trees. They are well staked, and have 

I 2 been 
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been properly pruned twice a year. Farming crops have 
been since produced on the same ground as good as formerly, 
the plough being allowed to go within two feet of the trees 
each way, so that for many years to come the land will pay 
the expenses, and yield a profit exclusive of the fruit. I 
have in one part planted medlars, quinces, plums, walnuts, 
and other trees> ta make the fruit collection as complete as 
possible, and I have spared no expense which could tend to 
improve the whole. 

I shall make it an object to destroy the coccus, an insect 
which is at present damaging all our orchards. I know the 
application of spirits of turpentine will do it, without in- 
juring the trees ; it is by far the most easy and expedition? 
method for that purpose. 

I am, Sir^ 

Your obedient servant, 

SAMUEL CURTIS. 

fValwarthy Dec, 12, I807. 

To Charles Taylor, M. D. Sec. 



Certificates from M. P. Carter, D. D. Rector of Brad- 
well, krid Mr.TftOMAS IFairhead, Churchwarden, con- 
firmed that Mr. S. Curtis had planted about four thousand 
sttodard friiit trees on about forty-eight acres of land, and 
that the same were, on the 7th of April/ ISOS, in a thriving 
condition. 



SIR, 
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SIR, 



1 HE certificate I sent you relative to my orchard, stated 
the number of trees to be about four thousand, but the real 
number is 4620 trees, I am sorry to have occasion to 
notice to you a disease in pear trees, almost as destructive, 
although not so frequent as that I mentioned to be pro- 
duced from the insect on apple trees. This upon pear trees 
appears as a dry rotten scab, which keeps increasing until 
it penetrates even the hard wood, and as it proceeds sur- 
rounds the limb entirely. The following spring the limb 
dies from the diseased part upwards. I have not found any 
insect to be concerned in this disease, which frequently 
takes place upon the trees of most luxurious growth. Its 
commencement seems to be from the thick rind of the tree 
becoming spongy ; it then begins to crack and look scabby, 
the inner bark becomes dark coloured, and the disease pro- 
ceeds until the destruction of the limb takes place. Some 
particular sorts of pear trees iare with me much more liable 
to this disease than others : Windsor, autumn, bergamots, 
Catharine pears, &c. I suspect the disease to arise in a 
great measure from the soil. 

My new orchard is situated at Glazen Wood, near Cog* 
geshall, in Essex. I think myself highly honoured by the 
inquiries of her Serene Highness the Margravine of Anspach 
conceriiing it. As her Highnesa has attended to the pruning 
of fruit trees both in England and on the Continent, doubt- 
less she is aware of the existing diseases in apple arid p^ar 
trees, — any easy remedy for them would be of imojeiirse 
consequence^ and if her Highness can furnish any discovery 
relative thereto, it would confer a great service on the p 

I 3 
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lie, and be esteemed by me a very particular obligation 
and honor. 

I remain. Sir, 

Your obedient Servant, 

SAMUEL CURTIS. 

Glazen Woody near Coggeshall^ 
June 3, 1S08. 

To C Taylor, M. D. Seg, 



The Silver Medal of the Society was this Session 
voted to ik/r. Richard Parkinson, of Walworth^ 
near London^ for his Method of curing the Foot 
Rot in Sheep. The folloiving Communications 
were received from him^ 

SIR, 

1 HE inclosed is the recipe for the cure of the foot rot in 
sheep, certified by the person who was my shepherd at the 
time I put the method into practice, 

I am. Sir, 

Your very obedient Servant, 

R. PARKINSON. 

1 8, Harford Place, PFalworth, 
Jpril 0, 1807. 

To C. Taylor, M. D. Sec. 

To 
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To Cure the Foot Rot in Sheep in the test and most effectual 
Manner. 

In sheep thus affected, pare their hoofs, leaving no hol- 
low to hold dirt ; if there be matter formed, be particularly 
careful to let it out ; after which, take some stale urine and 
wash their feet clean from dirt, and wipe them with a 
sponge ; then put the sheep into a house or shed, the floor 
of which has been previously spread about two inches thick 
with quick lime, reduced to powder by a small quantity of 
water. The fresher the lime is from the kiln the better. 
Let the sheep stand upon it for six or seven hours, and the 
cure will be eflfected* 



A Certificate, dated March 27, I8O7, from Joseph Dun- 
NiNGTON, stated his being shepherd to Mr. Parkinson, at 
Slane in Ireland, in the year 1803, and that he then wit- 
nessed the efficacy of the above remedy on a large flock of 
sheep. 

Further Certificates from the Earl of Conyngham, 
from Mr. Stephen Parkinson, and from Joseph 
Preston, shepherd to ^Ir. John Parkinson of Boling- 
broke, confirmed the above statement. 



) ^ The 
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Tlie SiXrVER^ Medal of the Society ivas this Session 
voted to Mr. W. Wallis Mason, of Goodrest 
Lodge, near fVanvick, for his Method of Stabbing 
Hoven Cattle, to discharge the Rarjfied Air from 
the Stomach, ivhen they have been overfed with 
moist Clover Grass. The following Communications 
were receivedfrom him. 

Gen-plkmen, 

JL BEG leave to lay before you a trocar and canula, for the 
relief of cattle, when gorged or hoven. Since I have intro« 
duced it, it has been used with the greatest success, having, 
in every instance tried, been proved a safe, easy, and ef- 
fectual remedy. 

I consider it will not be necessary for me to detail the 
dangerous consequences arising from cattle being hoven, 
as it is well known that the public are annually deprived 
of nurnbers of valuable cattle by this disorder. I am in- 
clined to offer it as an instrument superior to that, for 
which the Society granted a premkiriT in the year 17965 as 
I am of opinion that flexible tubes^ Aiay be feitced down the 
ventricle which conducts to the liings, by which most dan- 
gerous consequences would ensue. An instance of this 
kind occurred last year in this neighbourhood, when in- 
tending 4;o force the passage of thepaynch, and occasioned 
the loss of the animal. 

Neither the farmer or bailiff c^n be expected, when gping 
4;he rounds of ,the farm, to carry with him at all times an 
instrument so large as one of the flexible tubes ; even if he 
had it, he cquld i;iot make use of it without the assistance ; 

of 
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of a second person, and the disorder would be fatal in most 
instances, before t3uch assistance could be procured. 

I considered that the trocar and oannla, commonly used 
by surgeons, might be employed to advantage for the relief 
of hoven cattle, I have improved the instrument, to answer 
better the purpose here intended of penetrating the tense 
hides of cattle, and such alteration materially facilitates 
the operation. 

The method of applying it is, to penetrate with the trocar 
and canula through the hide of the beast, to the paunch 
on the near side, about six inches from the back-bone, 
at an equal distance from the last rib, and from the hip- 
bone ; then to withdraw the trocar, and to leave the canula 
in the wound, until the air which the paunch contained 
has escaped. The canula may then be taken out, and the 
wound covered with a plaster of conmion pitch, spread on 
brown paper, about the size of a crown piece. All the 
danger incidental to the common mode of stabbing with 
the knife is eifectually prevented, by the canula being left 
in the incision when the trocar is withdrawn. 

The small expense of the instrument, its portability, 
the ease with which it can be used by an individual, its 
safety and eflicacy in use, as it has not in any instance 
failed of complete success, will, I hope, be sufficiently evi- 
dent to recommend it to the attention of the Society, A 
great saving would arise to the owners of cattle, and to the 
country at large, from general adoption of its use. 

A feeding ox will thrive as well after the operation as if 
it had never been affected by the disorder. Cows in calf 
are in no danger from its use. It has been found particu- 
larly benef5ciai in preserving rearing calves, and yovmg 
cattle, when afflicted with this disorder, which had hereto- 
fore been fatal to great numbers of them, 

I beg 
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I beg leave to add the certificates of a few of those gen- 
tlemen who have witnessed ihe utility of this method, 
and whose recommendations have stimulated me to submit 
it to the Society, in hopes, that by their liberal patronage, 
it may be rendered more generally beneficial to the public. 

I have the honour to remain. Gentlemen, 

Your obedient Servant, 

W. WALLIS MASON. 

Croodrest Lodj^e, near fVarwick, 
February '2Uh, 1808. 



Certificates from the following gentlemen, testified that 
they had experienced the validity of Mr. Mason's trocar, 
had proved the safety of the operation, and the instanta- 
neous relief which it had never failed to produce without 
leaving any blemish, or dangerous consequence, from its 
application. 

John Foord Naish, Leek Wootton. 

Thomas Bryan, Warwick. 

William Oram, Warwick. 

William Ledrooke, Northend. 

Richard Cattell> Milverton, 
To the Society of Arts, &c. 



Reference to the Engraving of Mr, Wallis Mason^s 
Trocar and Canula. 

Fig. 1, PI. 1, is a, representation of Mr. Wallis Mason's 
trocar and canula. The blade of the trocar is of steel aa, 
fig- 4j, fixed into a wooden handle Ih. The shape of the 
blade of the trochar is oval, as shown in the end view of 
the canula, fig, 3. The canula or sheath ee, figs, l and 
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f , is an oval tube, which exactly fits the blade of the trocar ; 
ff is a concave circular plate, fixed* at the end of the 
canula, forming a hilt, to prevent the instrument from 
giving too deep a wound when used ; the end g of the ca- 
nula is worked down to a sharp edge, that it may not ob- 
struct the passage of the instrument. The drawings are on 
a scale of one inch to two inches and a half ; in figs. 1 and 
2, the trocar and canula are shown edgeways, or in the 
shortest diameter of the ellipsis; in fig» 4, the trocar is 
shown flat, in its longest diameter. 



Five Guineas were tJiis Session voted to Mr. 
Timothy Fisher, of Ormshirh^_ Lancashire, for 
a Swivel" headed Churn Staff, to facilitate the 
making of Butter. The following Commimica* 
tions were received from him, 

SIR, 

Jl BEG leave to lay before the Society of Arts, &c. my 
swivel-headed churn staff, which, on repeated trials, is now 
fully proved to answer the very desirable purpose of reliev- 
ing the hard labour of churning, which it does in a much 
greater degree than could be supposed, from a slight view 
of its simplicity and apparent small deviation from the com- 
mon churn staff. It however passes with much more ease 
through the cream. It must be worked much slower than 
the common, otherwise it is found to churn the cream too 
soon, or, according to the technical term in this county, 
to swell it. 

I have 
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I have tried it in a variety of forms and sizes : with six 
wings the labour was less relieved ; ajso when I gave less 
bevel to the ends of the wings. 

When I gave more bevel it passed through without pro- 
ducing the intended; effects. Experience therefore has con- 
vinced me, that it is best to have four wings from six to seven 
inches in length, from the centre, according to the size 
of the churn for which it is intended, from two and a half 
to three inches in breadth, made plane in the centre or 
middle, about the fourth part of their length, and then 
bevelled regularly off, so that the extreme point shall form 
an angle of about 45 degrees with the plane of the middle. 
The plane part acts with its usual force upon the middle of 
the body of the milk ; and the points turning rapidly round, 
give a kind of compound motion to the whole, and that 
also alternate, and yet it does not in the least splash or 
throw out the cream as in the common mode. 

The small bolt at the side, which I make of wood, is to 
lock the head, and prevent the wings from turning round 
whilst the butter is collected from the milk when the ope- 
ration of churning is completed. 

I am, Sir, 

Your obedient Servant, 

TIMOTHY FISHER, 

Gun-maker. 

Ormskirk, Lancashire, May ist, 1808, 

To C. Taylor, M, D. Sec. 



Thomas 
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Thomas Eccleston^ Esq. of Scarisbrick Hall, near 
Ormskirk, certified, that he had seen Mr. Fisher's new 
method of churning butter, and that he thinks it superior 
to any he had heretofore known for that purpose, and that 
such was also the opinion of several other persons in the 
farming line who had witnessed its effects. 



Reference U the Engraving of Mr, Fi sherds Churn Staff. 

Fig. 7, PI. 1, is a section of an upright churn, in the si- 
tuation it would be when at work, and figs. 5 and 6 are en- 
larged views of the head of the churn staff. ABDE fig. 7, 
is a section of the churn ; FG is the lid; KL is the churn 
staff, and HI the wings, or beaters ; it is this part only 
which differs from the ordinary churn ; it consists of four 
wings or vanes MNOP, fig. 5, firmly fixed together, and 
turning freely on a pin driven into the end of the churn 
staff. The flat part of each vane is cut, so as to be inclined 
10 the plane in which all four lie, in the same manner as 
the sails of a windmill, as is well explained by figs. 5 and 0. 
When the beater is moved up and down through the cream, 
its action upon the oblique vanes causes it to turn round 
upon a pin above mentioned, as a centre, a. Fig. 7, is a 
small bolt sliding in a groove made in the churn staff, KL; 
its ends shut into a hole l^ fig. 5, made in one of the vanes ; 
when this bolt is pushed dpwn, it prevents the vanes from 
turning round, for the purpose of collecting the butter to- 
gether at the top of the butter-milk when the churning is 
done. 

PAPERS 



